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Improved Grinding and Polishing 
Machinery. 


In our issue of Noy. 21, 1889, we illus- 
trated in detail an improved journal bearing 
especially adapted to the class of grinding 
and polishing machinery which is illustrated 
by the engravings on this page. In this 
journal, as will be remembered, the boxes 
prac.ically rest upon stiff spiral springs 
which allow them to take a slight motion 
when the machine is running, and thus the 
advantages of a yielding bearing are secured, 
while at the same time things are so arranged 
that, by the simple movement of a small 
hand lever under each box, the parts are 
brought down to a solid bearing which is 
unyielding, the change from one kind of 
bearing to the other being instantly made as 
the requirements of the work may demand. 

It is unnecessary to call attention at this 
time to the advantages of this plan, except 
to say that, for the kind of work done on 
such machines, the amount of ‘‘ truing up” 
required by the wheels is very much reduced, 
and the machines run much more steadily 
and smoothly, which of course has its effect 
upon the quality of the work done, and its 
cost. 

The engravings shown on this page are 
representative of the class of grinding and 
polishing machinery to which these journal 
bearings have been applied with 
good results. Machine No. 11 is 
adapted to the finest kinds of work, 
such as jewelry, nickel-plate, silver 

yare, britannia, 
requiring the highest rate of speed. 
It is adapted to carry four wheels, 
and a taper attachment is provided 
which screws into the end of the 
spindle, The spindle is of steel, 1,;, 
inches diameter, and 46 inches long, 
with bearings 
6 inches long, 
self-oiling and 
dust protected. 
The weight of 
the machine is 
215 pounds. 
The ‘‘A” 
chine is a 
duplicate of 
this, except 
that it is de 
signed to stand 
ona bench. Its 
weight is 135 
pounds, 

The Dp” 
machine is a 


watch cases, etc., 





ma- 


bench grinder, 
and is adapted 
to all kinds of 
light grinding, 
such as is usu- 
ally done in 
machine shops 
and mills, for 
grinding tools, 
knives of 
wood - working 
machines, etc. For this purpose it is pro 
vided with adjustable rests as shown. It 
can be placed, if desired, upon a column 
which may be of any height from 10 inches 
to 36 inches. The diameter of spindle and 


length of boxes are the same as in the pre- 
viously described machines. 








for 
are 


intended 
There 


The No. 2 machine is 
kind of heavy grinding. 


apy 
four 


heavy springs under each bearing, the rests 
are very heavy, and attached to the machine 
in a very substantial manner to sccure the 
greatest possible steadiness, and the journal 
Like the other 


bearings are 74 inches long. 
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wheel is enclosed in a hood to prevent the 
flying of water, which is contained in the 
tank underneath; this tank being raised 
when it is desired to apply water to the 
wheel by pushing in the handle shown under- 
neath the rest in front of the machine. This 
handle is attached to what is practically an 








IMPROVED POLISHING 


and 
Its weight is 420 pounds, 


machines, it has self-oiling 


tected journals, 


dust-pro- 


In the construction of the journals, etc., 
the No. 5 machine is the same as the others, 
but it has in addition an attachment for wet 
grinding at one side, while the other wheel 
is available The wet 


for dry grinding. 





AND GRINDING 





ENTERED AT Post OFFICE, NEW YORK, AS SECOND CLASS MATTER, 


ordinary dry grinding. This machine weighs 


508 pounds. Other styles of machines are 
constructed, having various arrangements of 
wheels, rests, ete., by McGrath & Collins, 
Cohoes, N. Y. 
~~ 
Sword Vessels, to Destroy Pro- 
pellers of Tronclads, 


Small 


By H. C. Voaet. 

At the time when the fleets ef nations con- 
sisted of big wooden vessels, it was cleverly 
of 
armored against their shots, and thus able to 


done Ericsson to construct a monitor 
destroy a great number of ships without be 
ing damaged itself; but its superiority was 
not of long duration. Formerly two line-of- 
battle ships could fight many hours without 
probably two ironelads 
would have to shoot much longer; their enor- 
mous guns are few in number, the interval 


between the shots greater, and the power to 


disabling each other ; 


penetrate the corresponding walls smaller 
than of yore; any disorder in the intricate 
machinery for working the heavy guns would 
also prolong the battle, if only fought with 
vuns. 
Two formidable weapons, not in vogue 
formerly, have, however, been introduced ; 
the ram and the torpedo ; either may destroy 
millions of value in seconds. Ships of great 
size for carrying guns have there- 
fore also been furnished with these 
weapons ; but ram and to: pedo, to be 
used effectively, require high maneu- 
vering power ; if a ship of 1,000 and 
one of 100 tons displacement are to 
try, each to hit the other, the big 
vessel with its great inertia might 
be only one-tenth as quick in turn 
ing, and would consequently lose 
the game, even if it possessed the 
same speed. 
A shipcarrying 
neither guns 
nor heavy side 
armor use 
the whole 
buoyancy of its 
displacement 


can 


to increase the 
of 


machinery,and 


power its 
the strength of 
ram and 
hull; every bit 


its 


of weight thatis 
otherwise used 
deduct 
from what it is 


must 
more essential 
to develop. 
Small sword 
to 
u ro 


ships, de 
stroy 
pellers, should 


be protected by 








MACHINERY. 


inclined plane or wedge, which, when pushed quick-firing guns. 
in, raises the tank so that the wheel is partly 
Drawing out the minutes to be adjusted and aimed accurately, 
the 


in the water. 
the tank 
wheel does not reach the water. 


immersed 
SO 


that 
This attach 


handle lets down, 


means of 

wooden armor, 

from the pro 

jectiles of 

(See the section, Fig. 2 

page 2.) Heavy guns, requiring several 


for 
Fig. 1 represents a 


would be dangerous small 


craft with great speed. 


scarcely 


ment can readily be removed when it is de- sword ship of about 110 tons displacement, 


sired to use both ends of the machine 


for 


intended for wrecking shafts or propeller 
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blades of middle-sized ironclads or armored 
cruisers; ius sword S is over 10 feet long, 
and cut like a saw to preveat sliding; its 
upper point p is 6 feet, while its lower point 
q is 11.5 feet under the water level. A sword 
vessel of 200 tons displacement would have 
the lower point of its sword nearly 16 feet 
under the water level. 

The sword S is carried and supported by 
the two arms A and A,, which should not be 
thicker than necessary for the sake of not 
impeding the maneuvering power. Already 
at a speed of 6 knots the energy stored in 
the said floating sword S about 200 
foot-tons, and as this energy increases with 
the square of the speed, it is not difficult to 


is 


furnish the sword S with the same energy as 
that of a projectile from a 30-ton gun, close 
to the muzzle. Sometimes a big piece of ice 
is sufficient to spoil a propeller. 

When, farther, the sword is 10 or 12 feet 
in a vertical direction, and the outside part 
of the propeller and shaft of the ironclad is 
35 feet in a horizontal direction, an able 
sailor should not have much difficulty in 
hitting the propelling apparatus. Sword 
ships should be furnished with twin propel 
lers, with a balanced rudder between them, 
and fitted up with many water-tight com- 
partments, some of which should be filled 
with water when going into action, for the 
sake of lowering the ship. The speed ought 
to be higher than that of torpedo boats of 
equal power and displacement, because the 
sword ship has no large upper works to sus- 
tain, so that the immersed part can obtain bet- 
ter lines for speed. The conning towers 7’ 
and ¢ should be armored against quick-firing 
guns, and stuffed inside, to mitigate shocks 
from collision. Although any kind of  pro- 
pellers might be used, the maneuvering power 
is especially improved with the two-bladed 
propellers shown in Fig. 3. The blades B 
are connected by means of a blade axle a, 
which can turn freely in the box 0. The 
pressure on the respective blades, which 
ordinarily differs very much in the currents 
of different velocities following the ship, will 
by this arrangement be equalized. The 
thrust ef the upper blade is greatestZin ordi- 
nary propellers, on account of the greater 
speed of the upper wake ; but here its pitch 
angle decreases a little, while the pitch of 
the opposite blade increases just as much, 
until the pressures 
are balanced. 
Vibrations are to- 
tally avoided, and 
when the ship turns, 
the blade which at 
the moment 
against the direc.ion 
of turning of the 





goes 


ual energy in time of action should be 
avoided. The thoughts, although invisi- 
ble, are nevertheless able to govern the 
action of the brain, nerves, etc.; but the 
energy for this action is restored from the 
body, and is consequently limited and divis- 
ible ; when several things 
thought of simultaneously the energy at 
disposal must be divided between 
For example: Ifa man had to dictate les- 
sons on mathematics, music and metaphysics 
in the same hour, his intellectual energy to 
bestowed each must be lowered, 
because sudden changes in the inertia of 
the brain motions cause loss of energy. It 
therefore better to treat each of these 


so 


be on 


18S 


must be| 


of the ship; these parts should therefore be| ship was not needed to the same extent as 


attacked, and the interesting play between | 


big walls and big guns given up; at least, the 
sailors ought not to suffer on account of the 
zeal for this expensive sport between the en- 
gineers. 

The maneuvering of a small sword vessel 


| requires only one quality of the commander, 


them. | 


namely, that he should be a sailor, nothing 
else. All complications totake away intellect- 
ual energy from where it is most desired are 


‘avoided ; sitting in the conning tower 7’, 


sciences separately, or to have a man for| 


each; this is no doubt generally acknowl- 


the commander is able to concentrate his 
whole attention upon the maneuvers required 
to rush upon and destroy propellers ; a look- 
out should be kept from the other tower ¢. 
Within a distance of 1,000 feet from an 
ironclad, big shots striking the deck of a 
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SMALL SworRD VESSELS.—SEE PAGE 1. 


edged, but still, very little objection is raised | 
against letting a commander of an ironclad | 
direct maneuvers for ram, guns, torpedoes, | 


notice courses, signals, electric lights, and 


conduct correspondence concerning intricate | 


His 
and 


machinery, etc., all at the same time. 


intellectual energy must be divided 


diminished, which is very depressing for a/| 


hero, who, when his thoughts are entangled 
and hampered thus, will also lose his ani- 
mation and enthusiasm. Ina ship properly 
arranged for this purpose, the intellectual 
energy of the commander can be cencen- 
trated. The time of action, which must be 
a time of enthusiasm, is not the best suited 
to ponder over intricate machinery, diffi- 
culties with electric currents, etc., following 
the influence of battle enthusiasm, it must 





ot 
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a 


swerd vessel ricochets, and as the said dis- 
tance should be passed in 25 seconds, the 
chance of being damaged is little, when 
protected against quick-firing guns. Sup- 
pose an ironclad and a sword vessel going, 
say, 15 and 24 knots respectively, the swerd 
vessel possessing ten times greater maneu- 
vering power ; its commander requires then 
only to thrust his floating sword within 
the disk area of the condemned propeller, 
when all its blades are cut off in a moment ; 
in fact, propellers or shafts cannot avoid 
being destroyed when hit with a floating 
sword, which strikes somewhat harder than 
a lump of ice. 

The proper course to follow, if an iron- 
clad, say, of 14,000 tons, approaches a seaport 
is, consequently, as soon as possible to send 








stern, yields, re- : 
ducing its pitch and | ‘i 
resistance to the 
turning, while the 
increase in pitch of 
the opposite blade 
is just as much, 
thus facilitating the 
turning. A matter 
of considerable im- 
portance is also that, 
when the engine is 
reversed, the blade 
axle with the blades 
turns 180° immedi- 
ately, to be ina new 
state of equilibrium 
when the propeller revolves the opposite 
way ; it is thus as effective in driving astern 
as ahead. This propeller should, of course, | 
be of the best forged iron or steel, and the | 
blade axle should be perfectly loose in the box 
O, because the moment of gyration of the | 
propeller, together with the friction on the 
blade axle, keeps it quite steady. Experi- | 
ments prove that it is not possible altogether | 
to reduce the supremacy of the upper blade | 
under speed, but the maneuvering power is | 
nevertheless enormously increased ; the speed | 
is also augmented a little, and the engine) 
works more economically. 
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A problem connected with this, but in | 
many cases of the highest importance, is how | excessively weak, propellers and shafts! 
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PoLISHING FRAME, 
be inspiring to strike with a sword ; even if 
it is a big floating sword endowed with the 
same energy as a shot from a big gun. 

It agrees with sound reason that, when an 
ironclad embodies some very strong and 
also some exceedingly delicate structures, 
then, in case of war, the delicate parts, 
which accidentally are the most important, 
should be destroyed. 
works of an ironclad (although they weaken 
the ship) are very strong against war attacks; 
let them therefore remain as they are; do not 
lose shots and gunpowder at all upon them; 
the view of them irritates a sailor. The 
bottom of an ironclad is proportionally 


the ship may be adapted to its commander. | still more so, and cap unfortunately not be 


Everything tending to reduce his intellect-' 


protected unless by destroying the speed 


The armored upper 


So SSS | 
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eS 
a couple of sword vessels to destroy both its 
propellers. There can be little doubt concern- 
ing the correctness of this method, because 
complicated torpedoes often fail at the decis- 
ive moment, whereas a sword must damage 
where it hits; secondly, the maneuvers de- 


manded for the application of torpedoes are | 


always impeded by a great number of diffi- 
culties; one cannot rush with full force 
against the enemy, and strike as with a 
sword. 


It is generally acknowledged that, when | 
the appearance of a construction is very dis. | 


pleasing, something must be wrong ; now all 


often and correctly been noticed that sailor- 





formerly, but is it not a mistake to give a 
sailor a weapon, the use of which does not 
first of all require the very best of his quali- 
ties? In the days of the naval heroes there 
were no complications about a ship which the 
commander did not thoroughly understand, 
and consequently no dissipation or diversion of 
intellectual energy. <A sailor hero command- 
ing an ironclad would probably trust solely 
te his maneuvers, and use his vessel as a ram, 
wishing all its complications to the devil ; 
such has actually been the case in a well- 
known sea battle. No doubt itisa better 
philosophy to adapt vessels for sailors, in- 
stead of spoiling sailors for the sake of a 
kind of ungraceful floating complication, 
which does not first of all require sailorship to 
be used, and which expose enormous values 
of life and property to be ruined in a very 
short time. 
ae 


Polishing Frame. 
By F. H. Treacy. 


sy means of the accompanying drawing, 
and a brief explanation, the writer hopes to 
make clear to those who are not familiar 
with it, an old (in fact, one of the oldest) de- 
vice in use for polishing, and one which 
seems to possess many good points. The 
principal dimensions are given on the draw- 
ing for the standards D D, which are cast- 
iron. The blecks C C are made of Hard 


| wood, and receive the spindle A, the ends of 


which are pointed. Three or more centers 
made in the ends of the blocks, and each a 
different distance from the center of the 
block, will provide a means by which the 
belt can be tightened by simply revolving 
the bleck C, and fastening with the set-screw 
shown on D. 

The spindle A should be made of steel, 
and both ends hardened. The dimensions 
being: Largest diameter, 14'’; smallest, each 
end, 1,',; angle of points, 60°; total length, 
18”. 

The standards D D should be firmly bolted 


to the floor on two pieees of 2x4, which have 
| been placed parallel to the spindle A. 


The driving or countershaft is also placed 


/on the floor ata convenient distance back of 
| the frame. 


A pair of ordi- 
nary overhead 
hangers can be in- 
verted, and the 
boxes reversed to 
carry the counter- 
shaft. 

With aspeed of 
300 revolutions, and 
an 18 inch pulley 
for a driver, and a 
four inch pulley on 
the spindle, suffi- 
cient speed will be 
obtained for the 
large wheels, and 
smaller pulleys can 
used on the 

spindle for the 
higher speeds _re- 
quired by the small 
wheels. 

The belt should 
_. be 34’ wide to give 

good results. 

I believe the ma- 
jority of machinery users are becoming 
aware of the fact that narrow belts laced 
up to concert pitch exert some of their 
power in a manner which has failed thus 
far to expand the dividend with all the 
extra friction, and even heat they have pro- 
duced. In another article I will show a 
spindle for solid emery wheels adapted to 
this frame, also the details of making wooden 
buffs and polishing wheels. 


t 
pe 


—_-__ +e 
A Providence (R. I.) dispatch says: ‘* Last 


night, as the warps ran out, the carding and 


| spinning departments of the Harrison Woolen- 
sailors agree in abhorring ironclads, on ac- | 
count of their total disagreement with the | 
talents and dispositions of sailors; it has also | 


mill, at Woonsocket, shut down. There is 
every prospect of a complete shut-down of 
the mills belonging to this company in Woon- 
socket.” 
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Odontics, or the Theory and Practice of 
the Teeth of Gears. 
By GEO. 


B. GRANT. 


SEVENTEENTH PAPER. 


163.—THE BEVEL GEAR CHART. 

The drafting of the bevel gear blanks by 
means of the method of (162) is simple, but 
the method requires drafting instruments, 
not always at hand, as well as the ability to 
use them accurately. The drawing must be 
carefully made, to give correct results, par- 
ticularly when the gears are small. After 
the drawing is made the various angles and 
diameters must be taken off for use at the 
lathe, and that is by no means a simple mat- 
ter. 

So great are the practical difficulties that 
any one who has a knowledge of simple arith- 
metic will find it not only easier, but more 
accurate to use the chart and method by 
means of the following rules. 

164.—SHAFTS AT RIGHT ANGLES. 
1st.—Divide the pitch diameter by that of 
the other gear of the pair, or else the number 
of teeth by that of the other gear, to get the 
proportion. 

Enter the table by means of the proportion. 
All numbers for that pair will be found on 
the same horizontal line in the two columns. 

2d.—The center angles are given directly 
by the table at the proper proportion. 

3d.—Divide the tabular angle increment 
by the number of teeth in the gear, to get 
the angle increment. This need be done for 
but one gear of a pair, the 
is the same for both. 

4th.—Add the angle increment to the cen- 
ter angle, to get the face angle. 

5th. —Increase the angle increment by one 


as increment 


sixth of itself, to get the cutting decrement, 
and subtract this decrement from the center 
angle, to get the cutting angle. 

6th.—Divide the tabular diameter incre- 
ment by the diametral pitch, the 
diameter increment, and add that to the pitch 
diameter, to get the outside diameter. 


to get 


Pitch = 3 Prop. =7—5 _ Shaft ang. 90 
Teeth = 42) 93 (2.22 = face incr. 
4 87+ 4 
90 2.59 = cut decr. 
84 
60 
Center angles 54.47 35.38 





+ incr 2.22 2.22 
Face angles 56.69 37.60 
Center angles = 54.47 35.38 
— decr........ 2.09 2.59 
Cut angles 5 


51.88 32.79 





Pitch — 3) 1.16 3) 1.68 





Diam. incr. = 39 4 
+ p. diams. = 14. 10. 
o. diams. = 14.39 10.54 
SAMPLE CHART COMPUTATION, FIG. 148, 
Pitch = 5 Prop. yd Shaft ang. 52.8 
Teeth = 20) 66 (3.30 face incr. 
55+} 
3.85 cut decr 
Center angles 35.80 17.00 
+ incr.... 3.30 3.30 
Face angles 39.10 20.30 
Center angles 35.80 17.00 
—decr......... 3.8) B.85 
Cut angles = 31.95 13.15 
Pitch = 5) 1.66 ») 1.91 
Diam. incr..... 38 .B8 
+ p.diams.... 4. 2. 
o. diams.... 4.338 2.38 
SAMPLE CHART COMPUTATION, FIG. 149. 


Fig. 148 is a sample computation for shafts 
at right angles. 


165.—SHAFTS NOT AT RIGHT ANGLES. 


The table cannot be entered by means of 


the proportion, and the numbers for the two 





gears of the pair will not be found on the same 
horizontal line, and it will be necessary to 
determine the center angles. 

As in Fig. 147, draw the axes, at the given 
shaft angle, and find the center angles, by the 
method described in (162). 

Then enter the table, for each gear by 
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ing found by means of the table of chords. 

If preferred, the center angles can be found 
by means of the formula, 

sin, S 

tan. C - ee 

1 

P 

in which C is the center angle of the gear, P 


+ cos, SS 





























THE BEVEL GEAR CHART. 
~ Sle . se Sle .. 
Shafts at 90 Center Ee 2 E : Shafts at 90 Center E 2 E Fa 
Proportion. Angle r = E 5 Proportion Angle. % | 2 = : 
“#28 A “qe A 
10 | 1—10 5.71 | 11 | 2.00) 10.00 | 10-1 | 84.29 114 20 
ML ji 0] 9.28 13 | 200 9.00 | 9—1 | 83.66 114 22 
18 |1—8| 7.41 | 14 | 199 8.00 | 8-1] 82.87 113. | 35 
14 )1—7] 7.97 | 16 | 1.98 7.00 7—1 | 81.87 113 8 
AT} 1I—6) 9.65 | 19 | 1.97 6.00 | 6-1 | 80.54 | 118 33 
.20 | 1— 5] 11.31 23 | 196 5.00 5—1 | 78.69 | 112 | .39 
22 | 2—9 | 12 40 25} 1.95 4.50 O=.9 | P47 111 43 
25 |1— 4| 14.04 28 | 194 4.00 i—1 | 75 97 111 | .49 
29 | 2—7| 16.17 | 32] 192 350 | 72] 74.06 | 110] 55 
80 | 3—10 | 16.70 | 33 | 1.92 3.33 | 10-8 | 73.28 | 109 | .58 
33 | 1— 3 | I8 20 | 36 | 1.90. 3 00 | 8-1 | 71.57 | 109 68 
38 | 3— 8 | 20.80 40 | 1.87 2 67 8—3 | 69.47 107 70 
ME ee Sa 21.80 | 43 1 86 ».50 | 52 | 68.19 | 106 | 74 
43 | 3— 7] 28.27 45 | 1.84 || 2.38 7—8 | 66.78 | 105 9 
44 |4—9| 23.75 | 46 | 1.83 2.25 | 9-4| 66.04 | 104] 81 
50 | 1— 2] 26.57 | St 179 | 2.00 | 2—1 | 638.44 103 .8Y 
56 oo 9 29 25 | 6 1 74 1.80 9—5 60.95 101 97 
a7 | 4— 7 | 29.67 | 07 1.74 1.95 | 7—4] 60.25 | 99 99 
60 | 3—5 | 30.97 | 59 | 172 1.67 | 5—3 | 59.08 98 | 1.03 
oe 162 | 32.20) | 61 | 1.69) 1.60 | 8—5 | 58.00 97. | 1.66" 
67 | 2—3]| 33.82 | 64 | 1.66 1.50 | 3-2] 56.31 | 95] 1.11 
70 | 7-10 | 34.99) | 66 | 1.64 1.43 | 10-7 | 55.08 94 | 1.15 
71 | 5—7| 35.38 67 | 1.63 1.40 | 7-5 | 54.46 93 | 1 16 
75 | 3— 4| 36 87 69 | 1.60 1.33 4—i 58.07 | 92) 1.20 
78 | 7— 9 | 87.95 70 1.58 | 1.29 9—7 52.22 91] 1 22 
80 |4— 5] 88.66 | 72 | 156 1.25 5—4 | 51.34 | 90 | 1.25 
83. |5—6| 39.69 | 154 1.20 | 6—5 | 50 20 88 | 1 28 
86 | 6— 7] 40.70 | 7 | 1.52 1.17 | 7-6] 49.48 | 87] 1.31 
88 | 7—8]| 41.85 | 7% 1.50) 1] 1204 8—7 | 48.75 86 | 1 32 
89 | 8— 9] 41.67 6 | 1.49 1.13 | 9-8] 48.49 | 86] 1.38 
90 | 9-10] 41.98 | 77 | 1.49 1.11 | 10-9] 47.98 85 | 1.34 
1.00 | 1—1 | 45.00 | 81 | 1.41 | 1.00 | 1-1 | 45.00 | -81 | 1.41 


TABLE 


OF CHORDS OF 


ANGLES, 




















AT RADIUS OF SIX INCHES. 
Degrees Chord. lenths. FDegrees’ Chord Tenths. Degrees Chori lenths. 
l 10 31 3.20 61 6.10 
2 .20 32 331 62 6.19 
3 Ol 33 3.41 63 6.28 
4 42 34 3.51 64 6.36 
§ oe 39 3.61 65 6.45 
6 62 36 8.71 66 6.54 
7 73 37 3.81 67 6.62 
8 S84 38 3.91 68 6.71 
i) 94 39 4.01 69 6.80 
10 1.04 40 1.10 70 6.89 
11) (1.15 44.20 71 (6.97 
12 1.26 42 4.30 72 7.06 
13 1.36 43 4.40 73 7.14 
140 146 SOLE gg gg 1 OLE ag zag 1-01 
i 187 | OeR as | 400 |e oe 5 | ota | 2-8 
.B—.08 3—.03 8—.02 
16 1.67 A tA 165 1.69 4. (4 76 7.39 4—.08 
7 Br jit 5—.05 17 1.79 5—.05 77 7.47 5—.04 
18 137 8 ©66¢—.06g 48 4.88 6—.05 9 78 7.99 6—.05 
19 198 7 _o7f 49 4.98 j—-.06] 79 7.68 = 
2) 2.08 “g"ogh 50 5.08 S—.O7 4 80 7.71 yg 06 
2 2.18 9—.09 D1 17 9—.08 S81 7.79 6 — (7 
22 2.29 52 5.26 82 7.87 
23 2.39 53 5.85 333 7.95 
24 2.49 D4 5.45 4 8.03 
25 2.59 499; §.54 8) 8.11 
26 2.70 56 5.638 SG 8.18 
27 2.80 57 5.72 87 8 26 
28 2.90 58 5.82 88 8.34 
29 3.00 oY 5.91 89 8.41 
30 3.10 60 6.00 90 8.48 
itself, by means of the center angles, and | is the proportion found by dividing the num 


The 


sume 


proceed as for shafts at right angles. 


angle increment and decrement is the 
for both gears of a pair. 
Fig. 149 is a sample computation applied 


to the case of Fig, 147, the center angles be- 





ber of the teeth ia the gear by the number in 
the gear, and S the shaft 
Having found one center angle, 


other is angle, 
subtract it 
from the shaft angle to get the other center 


angle, 
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166.—THE TABLE OF CHORDS AT SIX 
INCHES. 

When the lathesman is provided with a 
graduated compound rest which feeds the 
tool at any angle, nothing but the computa- 
tion is required; but when there is nothing 
but the common square feed, the faces must 
be scraped with a broad tool. A templet for 
guiding the work can easily be made by 
means of the table of chords at six inches. 

To lay out a given angle, draw an are 
with a radius of six inches, draw a chord of 
the length given by the table for the angle, 
and then draw the sides o¢ and vo) of the 
angle boc, Fig. 150. 

For tenths of a degree use the small tables. 
The chord of 387.5° is 3.81 + .05 = 3.86 
inches. 

Fig. 151 shows the manner of using the 
angle templet at the lathe. 

This table of chords is very convenient for 
many purposes not connected with gearing, 
and it is more 


accurate than the common 


horn or paper protractor. 
167.—BILGRAM’S CHART. 

A graphical method for determining the 

angle and diameter increments, the invention 


d 





Chord of an angle in 


Fiy. 150. 


‘a 


of Hugo Bilgram, is described in the AMERI- 
CAN Macuintst for November 10, 18838. It 
determines the required values by the inter- 
sections of lines and circles, and requires no 
computation, 


168.—ROTARY CUT BEVEL TEETH, 

The most common method of forming the 
teeth of the bevel gear is by cutting them 
from the solid blank by the use of the com- 
mon rotary cutter, 

The be 


tooth of the correct shape at the large end, and 


cutter should shaped to cut the 
the small end must be shaped either by an- 
other cut with a different cutter, or with a file. 

It is impossible to cut the tooth correctly 
at both ends, for the simple reason tbat the 
shape of the tooth changes, while that of the 
cutter Therefore the result 
must always be an approximation depending 


is invariable. 
upon the personal skill and experience of the 
workman. It is a too common practice to 
make the teeth fit at the large ends, and to 
increase the depth of the tooth toward the 
point, so that the teeth will pass without 


Viy. 151, 





Using the templet 


filing, but such teeth can be in working con 
tact only at the large ends. 


169.—THE TEMPLET GEAR PLANER. 
The most common method of planing the 
teeth of bevel gears is by means of devices 
adapted to guide the tool by a templet that 
has previously been shaped, as nearly 
the true The arm that 
carries tbe tool is hung by a universal joint 
the apex 
strokes are radial, and a finger placed in the 
line of the stroke of the cutting peint of the 
tool is held against the templet. There are 
many different arrangements for the purpose, 


as 


may be, to curve, 


at of the gear, so that all of its 


but they are all founded on the same _princi- 
ples, and differ only as to details, 

The invention of the templet gear planer is 
H. Corliss, 


commonly credited to George 
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who patented it in 1849, and was the first to 
But it was patented 
in France, by Glavet, in 1829, and may be 


use it in this country. 


even older. 

It is largely used for planing the teeth of 
heavy mill gearing, but has not been, and 
cannot be, profitably applied to common 
small gear work. Its product is, in any case, 
superior to the rough cast tooth, but its accu- 
racy is dependent en that of the templet, and 
is therefore dependent on personal skill. 

——— 
The Engineers’ House Warming. 


A somewhat notable event in the history 
of the American Society of Mechanical En- 
that oc 
curred on the evening of November 28. We 
have previously mentioned the purchase of 
the premises No. 12 West Thirty-first street 
by the society, and shall refer to the building 
further on, 


” 


gineers was the ‘‘ house warming 


One of the occasions for this reunion of 
the members and ladies was the unveiling of 
a life-size oil portrait of the late Alexander 
Lyman Holley, a present from Mrs. Mary H. 
Bunker, formerly Mrs. A. L. Holley. And 
it was a happy thought that the unveiling of 
this painting, that truthfully represents on 
canvas one of the most prominent founders 
and the life-long friend of the society, should 
be made the occasion for a reunion of mem- 
bers and friends. It was singularly appro- 
priate that, along with the formal presenta- 
tion to the society of the portrait of one 
whose best efforts during life were ever at its 
disposal; whose endeavors were always in 
the direction of harmony and a wide feeling 
of brotherhood—that this time should be 
made the occasion for an effort to bring the 
what 
Holley, during his life, was always trying 


members nearer together. It was 
to do. 

Some two hundred people gathered at the 
rooms, and, after inspecting them, came to 
order in the auditorium, and listened to an 
address of welcome by President Hunt, who, 
in a happy, off-hand manner welcomed every 
one, facetiously remarking upon the uncom- 
mon feature of welcoming people to their 
owp home. A man became more a man, the 
president said, when he possessed a home, 
and the Society of Mechanical Engineers 
was now more than ever before a society, be- 
cause it had a home. 

President Hunt spoke in a pleasant and 
appropriate vein—just long enough, and not 
too long for the occasion—and his remarks 
were well received, and made an excellent 
impression. He then introduced Mr. James 
©. Bayles, who did the double duty of pre- 
senting the portrait of Holley to the society, 
and of receiving it on behalf of the society. 

Mr. Bayles said that, in accordance with 
request, he should not eulogize Holley. In 
his address he referred more to his qnalities 
as aman than as an engineer. He ras ever 
truthful; ever faithful to those who reposed 
trust in him; ever willing to help those in 
need of his help. 

At the conclusion of Mr, Bayles’ address, 
Secretary Hutton outlined a plan for a con- 
tinuance of reunions similar to the present 
one, but with such variations as might seem 
advisable, and the formal proceedings were 
brought to a close. 

Then there was further inspection of the 
rooms, pleasant chats, a collation in the 
banquet room, and a gradual dispersion, 

The new home of the society, and its ar- 
rangemenfs for the transaction of the society’s 
business, and for the entertainment of mem- 
bers, came in for many hearty expressions of 
approval, and it was more than ever made 
evident that this, the latest move of the soci- 
ety, will prove to be increasingly popular, 
as the members have opportunity to person- 
ally see what has been and is likely to be ac- 
complished by it. 

The location of the house could hardly be 
better. About midway between the Sixth av- 
enue and Third avenue elevated railways, it is 
buta short walk from the Twenty-eighth street 
or Thirty-third street stations of either road, 
so that it may easily be reached from any 
In addition 
to this, Broadway is but half a block away 
on one side, while Fifth avenue is the same 


point at either side of the city, 


distance in the other direction, the former 
with its lines of street cars, and the latter its 
stages, so that four different routes are pre- 
sented for going either up or down town, 
and all of them within easy reach of the 
house. 

The house is of brown stone, 28 feet wide, 
98 feet deep, and four stories high. Since its 
purchase by the society from the Academy of 
Medicine, it has been entirely refitted 
throughout, decorated and furnished—not 
elaborately or extravagantly, but in such a 
way as to make the rooms quite attractive 
and homelike, especially to the engineer, 
who will find about him a congenial atmos- 
phere, well calculated to make him realize 
that membership in the society means some- 
thing of real and practical value to him. 

On the ground floor, the front room has been 
fitted asan office, committee and council room, 
and is also to be used as a clerk’s room when 
not otherwise required. It is well supplied 
with tables and other furniture, and, like 
every other room in the building, is furnished 
with an abundance of incandescent electric 
lamps, by which it is brilliantly lighted at 
night. It is particularly convenient, and 
adapted to the purpose of a writing-room 
during the evening hours. Back of this 
room is a larger room, extending to the rear 
of the building, which may be used as a ban- 
quet-room, 

The main entrance to the building is on 
the floor above this, a flight of stone steps 
leading up to the door of the hall, at the right 
of which, and in front, is the main office, in 
which the genial Mr. Allen will be found 
ready to lay aside his work to receive and 
welcome members and their friends who may 
call. This room is what may be called the 
reception-room, or members’ rendezvous, and 
general headquarters. It is a pleasant and 
cheerful room, supplied with every comfort 
and convenience, including a_ telephone, 
which is in a corner at the rear of the room, 
partitioned off by glass to give privacy, and 
concealed by a handsome curtain, a similar 
curtain at the other side of the room conceal- 
ing a wardrobe or small coat-room., 

Back of the main office is the auditorium, 
which is two stories high, lighted from above 
by skylights and a large gas chandelier, in 
addition to which there is an abundant sup- 
ply of incandescent lamps which are placed 
all about the room and at the front of the gal- 
lery, which is level with and really constitutes 
a part of the floor above. This gallery ex- 
tends around three sides of the room and con- 
tains shelves for a library. Opera chairs are 
placed in circular order upon the main floor, 
and seats may also be provided in the gallery, 
the total seating capacity being about 250. 

On a raised platform at one end are the 
chairs and table for the president and secre- 
tary, the table being fitted with an adjustable 
reading desk and electric lamp for conveni- 
At one 
side and above the president’s chair hangs the 
portrait of Holley, and it is understood thata 
portrait of the late Henry R. Worthington is 
being painted, which will occupy the space at 
the other side. 

On the second floor is the library, which, 


ence in reading professional papers. 


with the gallery of the auditorium, occupies 
the entire body of the house. The shelves 
have been rearranged with special reference 
to an engineering library, there being special 
shelves for bound volumes of technical jour 
nals, etc. 

In front of the shelves at frequent inter- 
vals are incandescent lamps having shades ar- 
ranged at the side of them in sucha way 
that the light is thrown onto the volumes 
only. 

The central floor space of the library is oc- 
cupied by long tables and chairs for the use 
of members in consulting the volumes, the 
tables being abundantly supplied with indi- 
vidual incandescent lamps with shades. 

Opening off from the library, and also 
reached by a door leading from the hall, is 
the room of Secretary Hutton, in which is his 
desk, complete indexed files of all the papers 
which have ever been presented at society 
meetings, and in fact all else needed for the 
efficient transaction of the secretary’s busi- 


ness. Speaking tubes put him in communi- 





cation with his assistant in the main oftice be 


, oe 
low, or with the stenographer and typewriter 


on the ground floor, without the necessity for 
leaving his desk. 

On the third floor is a large front room, 
which has been leased to the American 
Institute of Electrical Engineers, and _ is 
occupied by their secretary, Mr. Ralph W. 
On this floor and the one 
above it there are six rooms which have been 
fitted up as sleeping apartments, and which 
are at the service of members at a price below 


Pope, as an office. 


what equal accommodations can be secured 
for at good hotels, to say nothing of the fact 
that members who may be staying in the 
city and can make it convenient to use these 
rooms will not only have the library and 
other facilities for the transaction of profes- 
sional business at hand, but will be very apt 
to meet other members, who may help them 
in various ways, and at least afford congenial 
companionship. 

Steam and hot water heating apparatus, 
bath 
electrical annunciators, metallic bedsteads, 
with special extra thick mattresses, and every 
convenience, are to be had, and it is hoped 
that the members will avail themselves of the 
privileges thus offered, as it is believed that 
it will not only benefit the society, but the 
members as well, 


supplemented by open fires, rooms, 


Meals are not furnished, but some of the 
best restaurants and hotels of the city are 
within easy reach, and it is not usually the 
case that an engineer visiting the city finds 
it convenient to get his meals at any one 
place, but rather to get them wherever it 
may be most convenient at the time. At 
present a member whose home is in Boston, 
and who is engaged for the time in profes- 
sional work in the neighborhood of this city, 
has one of the rooms engaged for six months, 
It is believed that, as the members become 
acquainted with the house and its social and 
professional advantages, it will become a 
popular stopping-place for them when in the 
city, and it is desired that the entire building 
shall be made use of freely. 

* ED 
Why Some Boilers Explode. 





A correspondent sends us a sketch of a 
boiler, in which the safety valve arrange- 
ment is an actual curiosity. First, the lever 
is loaded with the usual weight, and in addi- 
tion it has supplementary weights of all 
sorts and conditions attached. He writes us : 

There is frequently a great deal of discus- 
sion as to why a boiler explodes; perhaps 
the enclosed sketch will give you an idea in 
regard to the real reason why some _ boilers 
have exploded, though the one from which the 
sketch was made did not explode. It was run- 
ning in the coal regione of Michigan, and was 
found by a boiler inspector in time to prevent 
perhaps a very wonderful and unexplained 
calamity. The enclosed is a genuine sketch 
of the weights as found, consisting of coal 
car wheels, car links, etc., besides the regular 
ball of 30 pounds. I think it would be well 
to give this to the readers of the AMERICAN 
MACHINIST, not that any of them would 
think of running a boiler in such condition, 
but very likely they may take warning, and 
keep such matters in mind when handling 
boilers. Sam’. E. Jarvis. 

Sas - 
Navy Engineers, 

Chief Engineer Melville’s report, which 
has recently been submitted to the Secretary 
of the Navy, contains many points of interest, 
and, like the preceding annual report, is de- 
voted largely to showing that the engineer 
officers do not receive the treatment that they 
should receive to attract the best men to the 
service. From the report we select a few 
passages as follows : 

“It is with regret that Ihave to report that 
matters are now in still worse condition than 
they were a year ago, and that troubles that 
were mentioned as likely to occur are already 
apparent, for the number of engineer officers 
now in the service is not sutticient for the 
proper performance of the duties required of 
them, The number of engineer officers is 
now 194, of whom four have not had the 
proper engineering education and two at 
least did not wish to be appointed in the 
engineer corps. When my last report was 





published, but one ship (the Yorktown), with 


modern machinery, had been commissioned ; 
since then three others (Baltimore, Charles- 
ton and Philadelphia) have been placed in 
regular service, each with one or two less 
engineer officers than they should have for 
safety and efficiency, and less than they 
would have if the corps was sufficiently large 
to permit the proper detail, but still more 
than will be possible when the number in the 
corps has been reduced to the legal limit of 
170. As had been foreseen, the worry and 
anxiety undergone by these officers in their 
endeavor to keep things going and in order 
with the insufficient number of trained men 
at their disposal has proved too much for 
some of them, and they are breaking down. 
A policy which leads to such results can 
only be productive of disaster to the service. 
It requires a very simple calculation to show 
that the present legal numbers in the engin- 
eer corps will not be sufficient to properly 
officer the ships now in commission, and 
those for whose construction appropriations 
have already been made, and this without 
taking into account the number required for 
shore duty, and to provide for sickness and 
occasional leave, etc. Something must be 
done, and done promptly, or we shall not 
only have some serious breakdown to repair, 
which might have been avoided, but also an 
accident more than likely to be attended with 
loss of life. 

‘““We not only need a very much larger 
number of officers in the engineer corps, 
but we also need a very much better course 
of instruction for the young men who are 
each year appointed into it. It is sometimes 
asserted that educated engineer officers are 
not needed for sea duty; that practical 
mechanics can do the duty just as well. 
Such statements can only be made by the 
assurance of ignorance. To separate the 
sea and shore duties of the engineer corps 
into two distinct branches will entirely 
destroy the excellent system which is the 
result of years of experience and trial, and 
which this bureau has always claimed as best 
for the efficiency of the navy—that is, the 
combination of the designer, builder, and 
competent user of machinery ; for it is only 
by the actual working of the machinery at 
sea that many defects, either in design or 
construction, become apparent, and it is only 
when the experience gained by careful super- 
vision and observation is afterward intelli- 
gently applied to other designs that the same 
or similar defects are avoided and improve- 
ments introduced. 

‘There is still another and very important 
point that is generally overlooked when con- 
sidering the engineer corps of the navy, and 
that is that they are a part of the military 
organization, and second to none in import- 
ance. In the naval battle of the future the 
engineer staff will have a difficult and im- 
portant part to perform, and if there is failure 
in the engine-room no amount of skill and 
bravery on the bridge may suffice to avert 
disaster. Celerity of movement has decided 
many a naval battle aud will decide many 
more, and the celerity of movement of a 
modern ship depends directly on the skill of 
her engineer officers.” 


a - ee 

The Tribune 
from Topeka, 
Omaha, Kansas Central 


has the following special 
Kan.: The charter of the 
& Galveston Rail- 
road Company has been filed with the Secre- 
tary of State. The capital stock is placed at 
$18,000,000, and the estimated length of the 
proposed road is 500 miles. The charter was 
filed by C. M. Rawlins, of Lyons, Kan. He 
says that all necessary funds have been 
pledged. Work will begin at Superior, 
Neb., the terminus of the Chicago & North- 
The directors of the company are 
Valdelo Sillo, Gustavus A. Buck, 
Newberger and George H. Bailey, of New 
York, and D. M. Bell, Alonzo Jones and C. 
M. Rawlins, of Lyons. 


western. 
Jacob 


nies 

A new rooting material is mentioned in the 
German papers in the shape of a sort of 
metallic slate, somewhat similar to that used 
among us, but enameled so as to be proof 
Metallic 
slates of tin and galvanized iron have long 
been used in Germany, and galvanizing has 

the highest scientific 
be the best protection 


against moisture or acid vapors. 


been pronounced by 
authority 
against rust that has yet been applied to iron. 


there to 


a 
Mr. James F. Hobart, at one time on the 
editorial staff of the AMERICAN MACHINIST, 
has accepted the position of editor of the 
American Journal of Railway Appliances, 


~_e- —— 


If the proposed amendment to the consti- 
tution of mechanical engineers becomes law 





}two members must be put in nomination for 


each place falling vacant, 
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Shaping Machine and Lathe. 


On this page we present illustrations of 
two standard machine tools which have re- 
cently been brought out by Geo. D. Walcott 
& Son, Jackson, Mich. 

The shaper, as will be seen, has a very 
heavy and substantial base, and the ram slide 
is unusually long. The ram is driven by 
rack and pinion movement and shifting belts, 
the motion being uniform throughout the 
stroke, and the same for all strokes. An 
opening which passes entirely through the 
machine under the ram admits of a shaft 
being passed through to be key-seated, of 
otherwise operated upon. The machine pos- 
sesses all the features usually found upon 
tools of its class, and when desired, is fur- 
nished with graduated swiveling chuck, auto- 
matic down and angular feed, and various 
attachments for circular work, key-seating 
pulleys, etc. It has a stroke of 22 inches, 
and automatic motion of cross slide of 22 
inches. The table is 12x17 inches, and its 
greatest distance from the tool 18 inches. 
The countershaft is arranged for two speeds. 

The lathe is 18 inches swing—11 inches 
over the carriage, and has a five-step cone, 
the largest step of which is 12 inches diam- 


eter. The back gears are proportioned twelve 
to one. The front bearing of the spindle is 


24 inches diameter, 5incheslong. There are 
independent rods and screw feeds, and auto- 
matic cross-feed ; gears being used entirely 
to the exclusion of friction feeds. Foot- 
steck is fastened to the bed by a single mo- 
tion of a lever. The lead screw, rack and 
all small pinions, shafts, studs and screws 
are of steel. When desired, it is furnished 


with compound rest, taper attachment, or 


hollow spindle. 





eae 


Economy in the Machine Shop. 
By A MECHANIC. 


Every one has heard the saying, ‘‘ Economy 


is wealth,” so many times that it has become; could not go longer without. 
J | 5 é 


they were expected to ask him. His duty 
was to growl and kick at every want, and he 
did it in a way that no one could find fault 
with. He was nota bad man. I think he 
was quite a good man, but this was his duty 
and he didit. I believe it is the most econom- 
ical plan I have ever seen in use, as far as 
the supplies are concerned; but let us look at 
the other side of the question. The work- 
men did not like to hear all this growling 
and kicking when they wanted a file or any 
such thing, and they would not ask till they 





‘he is obliged to get an order from the fore-| 


man for. Let us see how this works. Some 
little combination center drills and reamers 
were bought, and as they were supposed to 
be easily broken, they were kept in the tool- 
room, and only allowed to be taken out 
when an order from the foreman accom- 
panied the usual check. These tools were 
bought for convenience. They were not a 


necessity, but were bought because it was 
thought work could be done more cheaply by 
their use. 


An apprentice or a laborer might 





~ ee 





There is a 





ACK SOM 


PayYeA ~~ 


| go to the foreman and ask his advice about | 


a common byword. This saying is no doubt | point to which a file may be used, where a} whether he needed these center drills or not, 
a true one when applied the way it was in-| further use is a loss, and in this shop files | but a journeyman who had worked at the 


tended to be applied, but we often see econ- 
omy which wealth does not follow. In the 
machine shop where I have seen the greatest 
economy practiced, I believe by appearances 
there was the least money made. In the old- 


| 


time shops drills were forged with square | 


shanks to fit a square 
spindle. I have seen 
a very small piece of 
point, and the rest of iron; after a 
while this steel got worn off, 
often seen the workmen trying to 
harden an iron drill by the use of 
potash. 

Of all the economy I ever saw 
practiced in such a shop, that 
much-abused grindstone came in 
for an overdose. In the shop 
where I served my apprenticeship 
the foreman was very saving of 
his grindstone. He hated awfully 
to see it turned, for it wasted so 
much of When the 
stone got to running out about 8 
inches, some workman’s patience 
would give out, and, after getting 
a good piece of gas pipe, he would 
settle down for a long job. The 
foreman would come areund and 
stand looking at him, with his 
hands locked behind his back (as 
he would always stand when in 
deep thought), and caution him 
about getting too much off. ‘I 
wouldn’t take it quite out,” he 
would say. I don’t think the foreman was 
so much to blame either, for he always had 
an awful hard time to get a new one. The 
proprietor seemed to think that all money 
paid for grindstones was wasted. 

Some workmen are very wasteful of the 
shop supplies, and for a remedy the man 


such drills made with 


the stone. 


agers have devised various means of prevent- 
ing waste. One plan I have seen was this; | 


The foreman had charge of the supplies, 


socket in the machine | 
cloth to get the scratches out. 
steel welded in for a/| 
little | 
and I have | 


w 
other side. 


ere used on the loss side longer than on the | business as long as the foreman had, and 


| was as well acquainted with every detail, 


I remember one job I had to do in that | perhaps better, ought not to be expected to. 
shop that had to be finished pretty nicely, | Good workmen will never do these things as 
and all the work had to be done with files|long as they can do without, and so such 


and emery cloth. It was a difficult shape to 
file well, and I had to use considerable emery 
The foreman 
thought I did not use the emery cloth all up. 
I would work for hours trying to wear 
scratches out with a piece of greased rag ; 


th 


at last I got out of patience, and went down 
town in the evening and bought 15 cents 
worth ef emery cloth, on my own hook. I 
had a knock-out argument for him, if he 
came around ‘‘ kicking” about my not using 
that cloth up fine enough, but he was too 
sharp; he did not complain. 

In some shops they are trying the ‘* order 

plan.” 

| Anything that the workman is supposed to 





such as waste, files, emery cloth and such} be wasteful of, or some tool which he is 


things, and when a workman wanted them ' thought likely to damage by common work, 





'tools get to be used mostly by apprentices 
| and laborers, who are most liable to break 
| them, therefore the rule that is made to force 
| economy defeats the whole business. 

| In the AMERICAN MAcuHINIst of Oct. 2d. 
Mr. Wathey tells of this ‘‘ order plan” being 


TUE TENNER HANA AOU RUA 


TITITITLT LLL ELLER? 





introduced ina foundry. He says one keg 
of nails lasts for tive weeks with the plan, 
against five kegs for one week without. 
This certainly shows economy in nails, but 
whether it is great economy in the foundry 
no one can decide 
evidence from the other side. It is also true 
that if the founary did no business for the 
tive weeks no nails would be used. Good 
workmen might go without nails when they 


needed them, and as a little ‘‘ hitch” in each | 


one’s work amounts toa great deal among 


| one. 


| would make up the difference. 


|} more of such 


Vy aS 


till he has heard the | 


many, there might be a loss in work that 
would more than overbalance the saving in 
nails. I that careless 
workmen waste nails, but the question is, is 


do not deubt some 
this the best way to stop waste ? 

I am much interested in the ‘‘ Sketches of 
an Apprenticeship” by Mr. Rogers. In Oct. 
9th tells of the very economical 
plan for stopping the waste of breaking tools. 
I believe it would be a good plan to let an 
honest, intelligent apprentice break drills as 
he saw fit for one week, for it 
him a good chance to learn how 
would bear. Are there not 


issue he 


would give 
much a drill 


a great many 


| workmen who ge through life, never know 
| ing what any tool will safely bear, and who 
| never get anything like the amount of work 
| from tools they ought to for this reason ? 


Suppose on a railroad a good strong loco 
motive was never used under a steam press 
ure of more than ten pounds, because no 
one ever went to the trouble of finding out 
if it could more. It 
necessary to blow up a locomotive boiler to 
find out how much it will bear; there 
other ways of finding this out ; but I do not 
know of a more practicable way of finding 
the strength of a twist drill than to break 


is not always 


bear 


are 


In the case spoken of by Mr. Rogers, 
the ‘‘old man” charged him twice for his 
He hired him for small wages, un 
der the agreement that what he should learn 


lesson. 


The system 
of charging is a very popular ene, for the 


| same reason that whisky is thought by some 


people to be the best remedy for all com 
plaints ; it is easy to take. There is another 
plan which is not so popular; it is this: 
Pay good wages to honest, intelligent work- 


| men, to show that their services are appre 


ciated, and as an inducement for them to do 
their best, and also for an inducement to get 
men. This is not so popular, 
for it is harder to take. 

1 knew there are a great many carelcss, 
indifferent workmen, and that a few of such 
men set a very bad example ina shop. It is 
easier to fall into a careless habit than to re 
form. I know of a man who was a great 
talker in the shop. He always had a long 
story to tell, in which he ,was the principal 
hero. Ile seemed to be perfectly indifferent 
about his work. One day he was chucking 
a piece in a small lathe, with a big drill, and 
at the same time was telling his neighbor on 
the next lathe a wonderful story. He could 
not stop feeding till he finished his story, 
and before that, the drill had through 
the work, and was going into the spindle. 


rot 


All of a sudden his story was stopped short, 
for the chuck dropped off the spindle. He 
had bored the spindle out of it. It is need 
less to say that such a man is not 
a desirable one, and I believe the 
ones who will employ such a man 
make about the right profit. 


I know of another case; of a 
man who was always reliable, 
intelligent and industrious. He 


always tried to do his best, but 
one day, from unknown 
cause, he ran a drill into the lathe 
spindle. To say that he felt bad 
for this accident would be putting 
it very mild. He would not have 
felt so bad if it had been his own. 
Was it necessary to this 
man for the to guard 
against his doing a similar thing 
again? I think The mere 
fact that he had damaged the lathe 
All 
want 
to make a good appearance in the 


some 


charge 
accident, 


not. 


from carelessness was enough, 
good, intelligent workmen 
shop, and there is nothing they 
to into a 
I believe it will be found 


dread so much 
‘*muss” like this, 
very difficult 
men to be honest 
the If you want to hire 
a man to look after your finances, in a place 


us ret 


to devise a scheme to force 


and economical, and still 
most work. 


get 


where he has a good cnance to steal, in order 
to prevent him taking all your ready money 
and going on a trip to Canada you hire 
a man who you believe is honest, and who 
You would 


a position, 


would not take this advantage. 


not put a known rogue in such 
and try to frame some scheme to 


prevent his 
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being dishonest. Why doesn’t this apply to 
the shop as well ? 

There are lots 
indiffereat, careless workmen, and it will be 
found difficult to change this state of affairs. 
Machine shop proprietors are not careful 
enough about the class of help they hire. 
Good, intelligent machinists cannot be hired 
for $1.50 per day, but some people seem to 
think I was talking with a foremana 
few days ago about a handy little tool. He 
‘‘Tt wouldn’t be of any use here, for 
break anything within their 
strength.” Would it not be better toemploy 
more intelligent men, even if they cost con- 
siderably more, and supply them with the 
most convenient tools ? 


of chances for dishonest, 


SO. 


said : 


they will 


I know a young man who is a good ma- 
chinist, considering his experience, and is one 
who would be a desirable man in a machine 
shop. He applied to the foreman in a shop 
a few days ago for a job. The 
would not stop and speak to him even, but 
walked straight by, only saying he did not 
have time to talk to him. There is probably 
a lack of skilled mechanics, and I believe it 
is the small inducement offered that makes 


it so. 


foreman 


ec —_——_ 


LETTERS FROM PRACTICAL MEN, 


Building a Small Machine Shop. 
Editor American Machinist : 

In making a few suggestions for your cor- 
respondent who is about to build a small 
machine shop, 35x75 feet, | would say: 

Make a nearly flat tar and gravel roof, 
supported by 3x14" rafters 18” apart. This 
will be stiff enough, except in regions of 
heavy snow, Without center posts, which are 
an abomination in any shop; and even ina 
heavy snow it would be better to spend an 
hour shoveling than to waste time and piety 
cursing posts which are always in the way 
and will not out. 


Roof boards should be tongued = and 
vrooved for tightness and stiffness. If the 


walls are to be of wood, 2x4” studs, 18” 
apart, directly under the rafters will do. 

In spacing for the studs on the sills, put in 
two and leave out one all the way around. 
These openings are for windows, of which 
youcannot have too many, and they cost 
next to nothing extra. 

Let the windows start just above the 
bench—just high enough to keep things 
from rolling out when the window is open, 
and low enough to allow the workman of in- 
quiring mind—and none other are worth 
having—to look out without wasting valua- 
ble time climbing en the bench or hunting a 
block. 

A man with the right kind of snap to his 
intellect, cooped up within dead walls, is 
like a spirited horse with blinders—nervous 
and Remove the blinders, and 
knock holes through the walls, and you have 
a better horse and a better man, 


restless. 


Stringers on the top of the studs, on which 
the rafters are toe-nailed without cutting, ex- 
cept as to length, is good, practical and 
cheap. 

Sills 


6x6", half checked together at the 


corners, and well spiked with 5” nails, will 
do. 

Doors will be placed to suit the premises, 
and made wide enough to admit or emit any- 
thing that may come or go. If the shop is to 
bea jobbing shop, and some uncertainty exists 
as to the bulkiness of future machines or jobs, 
you had better make the doors—at least the 
main one—as wide and high as you dare, 
with the chances that you will some time wish 
it was three inches wider or higher. 

Make the windows high 
One upper pane is worth two lower ones for 


“up to the roof, 


light, and costs no more. 

If the climate is cold, ceil the outside with 
cheap tongued and grooved stuff, cover with 
building paper, and put on tongued and 
grooved weather-boards, with 8° battens; or, 
if preferred, use novelty siding. Put on the 
building paper before the window frames 
are put in, and let it run to the window 
openings. 

A little care and expense in making the 
walls will be time and money well spent; 
the the matter is that it 


and beauty of 





as | 


will only have to be spent once, whereas the 
coal man, with his little or big bill, is an 
ever and oft-recurring calamity. 

Ceil the inside with good tongued and 
grooved stuff, without beads. 

The sketch shows the ventilators. The 
shutter A is hinged to the strip D, which is 
nailed to the rafters B and to the roof boards. 
The shutter closes against the strip , nailed 
to the rafters snug up to the outside ceiling. 
With this arrangement the air can pass out 
and in, but the rain and most of the snow 
must stay out. In fact, as the shutters will 
never be open in winter in a snow country, 
you need borrow no trouble on that score. 

The sketch also shows what may be called 
a brace hanger for the line shaft. This 
would be better placed at the high side ef the 
roof, and has the double advantage of being 
at the most stable part of the roof, and add- 
ing its bracing. stiffness to the general stabil- 
ity, and the shaft is more certain to be kept 
reasonably in line than when hung at the 
middle of the roof without center posts. 
This is an important consideration, in view 
of the information we have lately received 
through your paper in regard to the enor- 
mous percentage of coal wasted in driving 
tortuous line shafts. 

If your correspondent chooses to put him- 
self in communication with me, I think I 
could put him in a way of finding a cheap 
self-oiling hanger of this sort, in which a 
shaft has been known to run 200 revolutions 
a minute, ten hours a day, for a year, with 
once oiling. 

I purposely began at the roof, in order to 
leave the floor to the last as a good, solid 
climax. 

Level the ground, and putin gravel or cin- 
ders to a depth of 6’, in which solidly bed 





round 4”’x4" flush with the surface. Pound | 
down and trim the gravel, leveling the whole 

business with a spirit level, and long straight- 

edge, so that the floor planks will bear all 

over. 

Norway spruce, or good hard Southern 
pine, not more than 6” wide, and not less 
than 14’ thick, planed and jointed, but not 
matched, and well nailed to the 4x4’, will 
make a floor fit for machine tools anywhvre. 
Do not use hard wood unless you wish to 
slip down and break a leg carrying a heavy 
casting. BeNJ. F. WILson. 
Critical Notes, 

Machinist : 
There seems to be considerable variety of 


Editor American 


opivion about the value of the swivel or ad- 
justable head lathe, but I think 
mostly because each one has in mind some 
particular class of work for which a lathe 
might be used. 

A head-stock that can be adjusted to keep 
the spindle in line with the carriage ways is 


this arises 


fully as desirable in every way as to have 
the tail stock adjustable, and nearly all the 
have been made to it would 
apply with equal force to the tail-stock ad- 


objections that 


justment, yet no one has the courage to raise 
objections to the tail-stock adjustment, be 
cause it has been in use so long that it is be 
yond the critical period. 


Every machinist who has run lathes knows 


that all lathes eventually reach a_ period 
when the tail-stock will be fully decorated 
with center marks both public and private, 
but that does not condemn the adjustable 
feature, nor prevent a good machinist from 


T should 


say it was not avery good way to test the 


getting all the benefit of its use. 


‘‘alignment of a lathe by boring a hole with 


a long, slender boring tool,” and a machinist 
who could think of no better way of getting 
a swivel head set in line does not deserve to 
have the privilege of running such a lathe, 
but ought to runa grindstone or a wheel- 
In a shop doing large quantities of 
general machine work, not all the lathes 
would need to have taper attachments or 
even swivel heads, but several lathes of 
different sizes ought to be so that any kind of 
taper or bevel work could be done on them. 

Neither the taper attachment, the swivel 
head nor the compound rest alone is capable 
of doing all classes of taper work. The taper 
attachment if made of any considerable 
length, say four feet, is limited in its angular 
range, and if made short, so as to have more 
angular range, it will not work well, and is 
limited in length. The compound rest is 
not limited in angular range, but is limited 
to ashort feed range, but it will do what 
neither of the others will, that is, turn a wide 
angle taper at the end of a long shaft. With 
this exception the swivel head will do all that 
the compound rest will, and, besides, will 
turn square with whatever angle it faces or 
bores, without readjustment. 

The compound rest cannot conveniently be 
made to cut a tapering thread, but this can 
be done with the taper attachment or the 
swivel head. With a taper attachment 
having one long guide bar, and one or two 
shorter ones, a greater variety of taper work 
could be done than with either the swivel 
head or compound rest alone. 

I think it very doubtful if it would be any 
cheaper to cast the head-stock on the lathe, 
for there is considerable work to be done on 
the head-stock, and, while doing that work, 
the whole lathe bed would have to be handled 
for each operation; so with lathes having a 
long bed it might easily 
cost the most that way. 

The split taper bush for 
taking up the wear of the 
spindle is not mechani- 
cally correct, because it 
van only fit the hole at 
one position, and, if drawn 
in farther, will not fit 
properly, and, therefore, 
will not be seated solidly 
enough to prevent giving 
when the strain comes on 
the spindle. 

Regarding the fitting of 
a face-plate to the spindle, 
it is true it can be readily fitted to a straight, 
turned part back of the thread to center 
it, but it will not be in use long until 
that part will be worn so loose from frequent 
removals that it will no longer center it ex- 
actly, and then the thread will have to be 
depended on for that purpose. But if a taper 
fit, a straight thread and a square shoulder 
to stop against is used instead, and the taper 
gets worn so it does not center accurately, all 
that is necessary to remedy this is to face off 
the spindle shoulder, and thus allow the 
|face-plate to goa little farther on the taper 

part until it does center. 

If Mr. Booth offers his straight-way valve 
as a successful example from actual practice 
—I do not wish to criticise—but if he offers 
it as a suggestion to be adopted, I think we 
have plenty of better straight-way valves in 
use in this country. Taking the leverage of 
the screw and the toggle together, it is well 

| calculated for the purpose of not only shut- 
ting it tight, but splitting the casting or 
forcing it on the seat with a pressure that 
would distort or crush the surfaces at the 
There are some straight-way valves 


barrow. 


Fae 











sealing. 
in use here in city water service under very 
high pressure, which are tight and durable, 
and are more simple and less liable to get out 
of order than the toggle joint arrangement. 
BELL CRANK. 


The Relative Value of Lubricants, 
Editor American Machinist : 

Speaking once to the driver of a L. & 
N. W. engine, the writer was told by him 
that he could run as well with seven N. E. 
cars as with six of the L. & N. W. cars. 


its axles, and the other company used oil. 
The oiled cars were the easier to haul. 

It would appear that a grease of semi-solid 
consistency, such as used on English freight 
cars, and formerly on passenger cars of all 
lines, requires to be occasionally pressed 
down towards the axle; when an axle warms 
the grease flows, becoming fluid; and greases 
of different composition were used in cold 
weather, so as to be more fluid at low tem- 
peratures than the summer grease. A hot 
axle would thus deluge itself with melted 
grease; a cold axle would run till it ran dry, 
and then melt down a fresh run of grease. 
Oil-boxes with pads and felt wicks keep up a 
constant supply, and, though thin and easily 
squeezed out, the pad as quickly re-distributes 
a film of oil over the whole journal. It is no 
doubt due to the ease with which a thin oil can 
be constantly and evenly applied, as compared 
with a less easily expressed grease, that oil 
owes its superiority. 

Laboratory tests of lubricants are very 
well in a way, but need to be sorted up with 
brains. They do not tell us why a mixture 
of a thin mineral oil with an equal quantity 
of sperm gives such excellent results in 
many cases, nor as a rule do the professional 
oil testers seem to give sufficient attention to 
kindred questions. An oil may improve a 
mixture by reason of the protection it affords 
against a slight acidity of one constituent. 
Again, one oil may act simply to keep the air 
away from the particles of another oil, which 
would otherwise oxidize or gum if not, so to 
speak, varnished over. Body is often most 
delusive in an oil, and a bearing will heat 
with an oil of body, and run cool with a thin 
oil far less copiously supplied. 

In engine shafts, considerations of bending 
stress from long overhang may put a limit to 
length of neck, which considerations of lubri- 
cation would not sanction. In such cases, oil 
pumps, giving copious circulation on the 
journal, can be used to allow of minimum di- 
mensions. 

It is often thought that railroad service is 
the severest test for oils. This is by no means 
certain. The end motion on every car or 
engine journal is a powerful factor in pro- 
ducing a good journal surface free from 
grooves or ruts. W. H. Booru. 

ome 
The Measurement of Power. 





By J. J. FLATHER. 


THIRD PAPER. 

Although the engine indicator is an instru- 
ment for measuring power, as it neither trans- 
mits nor absorbs the power, its discussion 
will not be entered into in these pages—the 
question is not how much power will a motor 
develop, but: How much will a 
absorb ? 

The use of the engine indicator in con- 
nection with a new form of transmission 
dynamometer designed by the writer will 
be shown farther on. Among the many 
machines and devices for measuring power 
already known to the engineering world, one 
of the simplest is the Prony friction brake; 
and but for certain disadvantages attendant 
on its use it would possess a superiority to all 
other contrivances. 

Primarily this consists of a lever L, Fig. 1 
(page 7), connected to a revolving shaft or pul- 
ley in such a manner that the friction induced 
between the surfaces in cuntact will tend to 
rotate the arm in the direction in the 
shaft This rotation counter- 
halanced by weights P, hung in the scale 
pan at the end of the lever. In order to 
measure the power for a given number of 
revolutions of pulley, we add weights to the 
scale pan and screw up on bolts } 4, until the 
friction induced balances the weights and the 
lever is maintained in its horizontal position 
while the revolutions of shaft per minute 
remain constant. That this measure of the 
friction (if we disregard heat) is equivalent 
to a measure of the work of the shaft will 
be seen when we consider that the entire driv- 
ing power of the shaft is expended in pro- 
ducing this friction at the required number 


machine 


which 


revolves. is 





Asked the reason, he attributed the difference 
to the fact that one company used grease for 


of revolutions per minute—and this driving 
power is equal to the mechanical effect of 
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the shaft when running at the same speed in| With the ordinary form of lever brake, in referred to, and has obtained the values of | Using these values of A, the width of 


the performance of useful work. 


For small powers the beam is generally | 


omitted—the friction being measured by 
weighting a band or strap thrown over the 
pu'tley. For very del.cate work, cords are 
often used for the same purpose. The writer 
has in mind a case where a cord not over 
sth inch in diameter was used for testing 
the power of a water motor; the power 
developed averaging only 0.013 H. P., at 
speed of 2,000 revolutions per minute. 

Instead of hanging weights in a scale pan, 
as in Fig. 1, the friction may be weighed on 
a platform scale ; in this case the direction 
of rotation being the same, the lever arm will 
be on the opposite side of the shaft. 

A moditication of this brake, in which the 
lever acts on a platform scale, is that in use in 
the Sibley College laboratories, and is shown 
in Fig. 2. The brake wheel is keyed to the 
shaft, and its rim is provided with inner 
flanges about two inches deep, which form 
an annular trough for the retention of water 
to keep the pulley from heating. A small 


a 


stream of water constantly discharges into | 


the trough and revolves with the pulley— 


order to maintain a stable equilibrium of the 
lever the weight should be supported on a 
knife edge and act below the center of the 
shaft. In this case, when the weight falls or 
rises, through any irregularity of the brake, 
the lever arm is decreased_or increased, and 
the slight irregularity is overcome by a cor- 
responding change of moment ; whereas, if 
the weight act above the axis, any increase or 


! . . . . 
decrease in weight will cause it to act through 


a longer or shorter arm, as the case may be, 
and the lever cannot of itself come back to 
its horizontal position. This does not apply 
to that form of brake the force 
measured on a platform scale, as it is evi- 
dent the lever arm is practically constant. 
Although the construction of the lever is of 
great importance, Mr. Heinrichs has shown 
that the proportions of the brake for differ- 
ent horse-powers is even more important in 
order to obtain uniformity of test. 

From a number of experiments made with 
a Prony brake of the design shown in Fig. 
3 Mr. Heinrichs gives the following dimen- 
sions as being most suitable for the horse- 
| powers designated,* 


is 


where 


the centrifugal force of the particles of | 


water overcoming the action of gravity ; a 
waste pipe p, with its end flattened, is so 
placed in the trough that it acts as a scoop, 
and removes all surplus water. This arrange- 
ment was first used by Driut Halpin, in Eng- 
land. The brake consists of a flexible stap 
to which are fitted blocks of wood forming 
the rubbing surface ; the ends of the strap 
are connected by an adjustable bolt clamp, 


by means of which any desired tension may 


be obtained. 


The horse-power or work of the shaft is | 


determined from the following : 

Let W = Work of shaft, equals power 
absorbed per minute, 

P = Unbalanced pressure weight in 
pounds, acting on lever arm at distance L. 


or 











Fig. 1. 




















Fig. 3, 





DIMENSIONS FOR PRONY BRAKE. 


fe 
3 
No. revs per SIZE OF BRAKE| £ . 
To MEASURE. | m. of brake =o 
pulley. -S 
Leng’h. Width.) 23 
eo - == 
From 2to5 ) /1,200 to 1,800) 24” 1K”’ 1’ 
Horse-powers | 700 to 1,200 24’ By! a 
From 5 to8 } |1,200 to 1,600 24” 216" ie 
Horse-p»swer)s | 800 to 1,200 24’ ae 6" 


In using a brake of this kind, if the sur- 
face in contact with the pulley be too large, 
‘it will be found that a considerable weight 
may be added to the scale pan without mate- 
| rially altering the position of the lever arm; 

but if, on the other hand, this rubbing surface 
be too small, the resulting friction will show 
great irregularity—probably on account of 
insufficient lubrication—the jaws being al- 
lowed to seize the pulley, thus producing 
shocks and sudden vibrations of the lever 
arm. The material in contact with brake 
pulley, no doubt, enters largely into the ques- 
tion of smooth running, especially if the 
lubrication be not of the best. Soft woods, 
such as bass, plane tree, beech, poplar, or 
maple are all to be preferred to the harder 
woods for brake blocks. Old leather 
belting, oil soaked, secured to wooden 
blocks, forms a good rubbing surface, 
and maintains a very regular motion 
of the brake. Babbitt metal, turned 
to fit the rim of pulley, has been sug- 
gested, and would probably give ex- 
cellent results, if lubricated properly, 
but the writer is not aware that such 
blocks have been used. Mr. W. W. 





Fig. 2. 
THe MEASUREMENT OF POWER. 


L = Length of lever arm in feet from 
center of shaft. 
V = Velocity of a point in feet per minute 
at distance L, if arm were allowed to rotate. 
N = Number of revolutions per minute. 
HT, P. = Horse-power. 
Then wil W=PV=2c LN P. 


> 
Since 7. P. = P , we have 
33,000 
WP = 2r LNP 
oo "33,000 

20 ? ] 
iflL= 33 we obtain J/. P. NI 

Sr 1,000 
= is practically 5 feet 3 inches, a value 


often used in practice for the length of arm. 





| Beaumont, in an admirable paper on ‘‘ The 
Friction Brake Dynamometer,” has deduced 
a formula by means of which the relative ca- 
| pacity of brakes can be compared, judging 
from the amount of horse-power ascertained 
by their use. 
If W = width of rubbing surface on brake 
wheel in inches; 

V = vel. of point on circum. of wheel 

in feet per minute; 


Kk = coefficient; then 
en" WV 
HP, 


The writer has made independent calcula 
tions from data furnished in the paper just 


* Mechanics, 1884, 


K, given in the seventh column of the sub 
joined table: 





CAPACITY OF FRICTION BRAKES. 
© : 
| + | BRAKE, € | 
a) E PULLEY.| & ] gs 
& 2 - | we Il < 
&lehiedS)_S FS |} Desian or Brake. | © 
© tee S| oS Ci 
Elasigea | & 3 
o\iusie = | & s 
= = mn — = | > 
||Royal Ag Soc., com 
21150 7 5 33 | pensating...... .... 785 
|| McLaren, compen- 
19 148.5 7 5 38.38’’|| sating ......... 858 
||\McLaren, water- 
20 146 7 5 38219} cooled and comp... 802 


||Garrett, water-cooled 


40180 105 5 ® || and compensating. 741 
|\Garrett, water-cooled 
33/150 105 5 82 and compensating. 749 
||Schoenheyder, water- 
150150) 10 9 || cooled va. Reve ae 
24/142 12 6 (38.31'’|/Balk 1385 


||Gately & Kletsch, wa 

180 100 126.1’’|; ter-cooled.... 209 
Mr. Beaumont’s average value of AY for a 
comparison of three brakes (included in the 
above) is 860. By referring to the table it 
will that the calculations 
for eight brakes give values of A, varying 


be seen above 





A NEw 


from 209 to 1,385 for actual horse-powers 
720. By a 
comparison of the sizes and speeds given by 
Mr. Heinrichs (see table), A’ is found to aver 
age 895 for small horse-powers, varying from 
2 to 8. 


tested, the average being 


From the nature of the device these 
latter brakes are not water-cooled. 

In the Gately & 
brake (for description of which see article by 
Prof. R. H. Thurston, in Jour. Franktin Inst., 
April, 1886), the wheel was designed to meas 


Kletsech water-cooled 


ure 540 horse-power, but it does not appear 
to have been used to indicate more than 180 
horse-power. 
For this number A’ = 
In the Schénheyder water-cooled brake HK 
‘ 989 


wy, 


209. 


so that it would appear by a compari- 
son of these two brakes that the water-cooled 
rim allowed a less amount of rubbing surface 
But it 


brakes are also 


per minute per horse-power. will be 
that 
water-cooled, and give an average coefficient 
of 762. In 


brake-strap is compensating, and in every 


noticed several other 


all of the latter, however, the 


case Where a compensating device is used _ it 
is found that the area of rubbing surface for 
a given horse power is larger than in the 
water-cooled brake without) such arrange 
ment. 

Instead, therefore, of assuming an average 
coefficient, the writer would propose the fol 
lowing: 

K = 250 for water-cooled brake, non-com 

pensating. 

K 750 for water-cooled brake, compen 
sating. 


Kk 


900 non-cooling brake, with or with 





out compensating device. 


brake wheel can be calculated for the differ 
ent types from: 


W 250 H. P. ‘ 
J 

W 7O0 77, P.. 
\" 

W” 900 77. P.. 
y 


W 
surface in inches on pulley, and V 


in which, as before, width of bearing 
velocity 
of a point on the circumference of pulley in 
feet per minute. 

In the different forms of Prony brake, it 
is evident that as the work of the shaft is all 
the to 
friction, no useful work fric 


resistance due 
The 
tion brake is thus an absorbing dynamom 


spent in overcoming 


is done. 


eter. 
a 


A New Boiler. 


We show inthe principal cut herewith a 
Figs. 1 
Fig. 


of in 


different forms 


new form and 2 


1 the 


boiler, and 


of fire-boxes, In 





Fig. 2. 





BoILER. 


staying of crown sheet is dispensed with by 
the insertion of tubed transverse water lees, 
the riveted to 
This the 
heating surface, and also the water capacity. 


which fire-box and are 


CTOSS 


sides. construction increases 


In Fig. 2 strength is given to the crown 
sheet by means of corrugations running di 
rectly across the fire-box, a flange being 


formed at right angles with the top of the 


fire-box, so. there will 


be no weak place 
where the corrugations terminate. 

As shown, the smoke-box is encased so as 
to dry the steam and utilize heat as much as 
practicable. This casing can be dispensed 


with in cases where it is necessary to do 


sO, 
The construction is sufficiently shown by the 
engravings to render further CXplanation un 


necessary, 


The inventor of this boiler is Mr. William 
Malam, 142 Oak street, Paterson, N. J., 
lately manager of the boiler department of 


the Edgemoor Iron Company, and a boiler 
maker of extended experience in this country 
and in England. While none 


have been made, he feels sure that they can 


of these boilers 
be made of ample strevgth for any service, 


including locomotive service, without stay- 
ing, and that they can be constructed at a rea 
sonable cost. 
_—->- 

It is proposed to hold an international 
congress Of engineers at Chicago during the 
Columbian Exposition. Committees have 
been appointed by the several engineering 
societies to be represented, and some progress 
has been made. It is believed that an assess 
ment of ope dollar upon each member of the 


socleties will meet thre expense 
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Politics in the Shop. 


By means of the newspapers and other- 
wise, considerable attention has been drawn 
to an occurrence which took place shortly 
after the recent election at the shops of Rus- 
sell & Co., at Massillon, Ohio. 

The report as first published was to the effect 
that, on the day after election, some thirty 
or more men, who had voted the ticket not 
approved of by the firm, had been practically 
discharged for so doing by having their 
wages reduced about one-third. Of course, 
no such action can be taken anywhere or by 
any firm of manufacturers in this country 
without attracting considerable attention. 
The discussion which resulted from it in this 
case finally led to a conference between a 
committee representing the discharged men 
and Russell & Co., at which the latter ex- 
plained that action was not taken against the 
men on account of their politics, and that 
politics had had nothing to do with it, except 
that political feeling had led the men to the 
doing of things in the shop which were 
not only offensive, but inconsistent with 
good order, discipline and efficiency. Atten- 
tion was also called to the fact that about 
two hundred other men of the same political 
faith were employed, and these had not been 
disturbed. 

Without attempting to decide upon the 
merits of this case, we can say, nevertheless, 
that, having had considerable opportunity for 
witnessing the effect of politics upon ma- 
chine shops, we believe that that effect is 
very nearly always bad. The discussion of 
political matters among the men during work- 
ing hours is always demoralizing in its effect 
upon the shop. 

No mechanic, we think, who stops to con- 
sider its effect and its relation to the work he 
is employed to do, will want to spend time 
during working hours in such discussions, 
Those who do wish to so spend their time 
have no just cause of complaint if their em- 
ployer takes measures to prevent their doing 
it. But in taking this action, the employer 
should be careful to pursue an impartial 
course, and set the proper example. It is 
politics as a whole, not some particular brand 
of politics only, which should, in the interest 
of both employer and employe, be tabooed in 
the shop. 

We have never been able to discover that 
men belonging to one political party were 
any less or more liable to waste time belong- 
ing to their employer, or to do things sub- 
versive of discipline and shop efficiency than 
The 
only consistent, fair and safe course is to 
recognize the fact that politics and shops do 
not go well together, and act accordingly. 

Outside the shop it is a man’s privilege, if 
not, indeed, his duty as a citizen, to exert in 
every proper way the full power of his influ- 
ence in favor of the political faith which he 
conscientiously believes to be right. Inside 
the shop he has, or should have, other busi- 
ness, and should strictly attend to it. Thisap- 
plies not only to men of every and all political 
beliefs, but to employer and employe alike. 

It may be said, and with some force, that a 
man who owns a shop should have the right 
to do as he pleases within that shop in regard 
to these matters. Granting that he has such 
a right, it still remains a question of business 
policy as to whether he should exercise it or 
not. If he brings his politics into the shop, 
or allows others to do so, he must expect the 
politics of others to also be brought in, and 
the result can but be injurious to him as a 
manufacturer, 

Let Mr. Smith, of the firm of Smith, Jones 
& Co., take such political action as seems to 
him Let Mr. Jones do the same. 
But as a company organized for the manu- 
facture of machinery, let them see to it that 
no political action is taken by them, and that 
their only business is the manufacture of ma- 
chinery, and the making of money thereby if 
Most of the men employed will 
take their cue from this, and keep their poli- 
tics separate from their work. Those who 
de not may fairly be given to understand 
that that is what is required. Machinery has 
no political complexion, 

Not only do we believe this to be the best 


are those belonging to any other party. 


proper. 


possible, 





policy with regard to the business interests 
involved, but we believe, also, that an em- 
ployer does the most effective work for his 
own political party who does it entirely out- 
side of, and without any connection whatever 
with his shop. 

There are many indications that within the 
next few years there are to be some political 
struggles in this country, which, for intensity 
and partisan bitterness, have seldom, if ever, 
been surpassed. Our interest in, and friend- 
for, the men who work in 
shops, either as employers or employes, 
prompts us to express the hope that no part 
of that struggle will be carried on within the 
shop doors, and that none of the bitterness 
will be allowed to enter. It is out of place 
there, and can do nothing but harm to all 
concerned. 


ship machine 


ie 


Room for the Topical Questions. 


When it was proposed to add the discus- 
sion of ‘‘ Topical Questions ” to the proceed- 
ings of the American Society of Mechanical 
Engineers, the proposition met with universal 
favor amongst the members. It was reasoned 
that many questions would be brought up 
that could not be covered in a regular paper, 
although they might be of equal interest 
with anything brought out by the more 
elaborate presentations—in many instances 
of greater importance to a large proportion 
of the membership. And it certainly has 
been proven true, whenever there has been 
an opportunity to test the matter, that but 
few papers are discussed with the same gen- 
eral interest as the questions asked off-hand, 
as it were. But the plan that it has doubt- 
less been thought wisest to pursue, that of 
sandwiching these questions between the 
presentation of papers and the adjournment 
for the session, pretty effectually prevents any 
consideration of the questions. They are 
never reached; they grow old, and the ex- 
pectation and realization in regard to them 
becomes less and less every year. Since they 
are not discussed, the query, ‘‘ Why present 
them?” becomes more and more pertinent. 

We believe it would be in the interests of 
the society if the discussion of these ques- 
tions was always made the order of one ses- 
sion, the session being opened with such 
discussion, and the entire time given te it if 
found necessary. We believe this would in- 
crease the attendance at the meetings, and 
the interest in them.” There are many mem 
bers who do not have the time or inclination 
to prepare elaborate papers, but who could 
zive valuable information in the discussion 
of matters that are apt to be wrongly looked 
upon as small things. 

If giving time, positively, to the purpose 
named secured the presentation of more 
plain, practical matter, even to the exclusion 
of some speculative matter, perhaps, no par- 
ticular harm would result. Many of the 
heavy papers are of a kind that cannot be 
comprehended by more than a few members 
except after considerable study, and their 
discussion is frequently as unsatisfactory, ex- 
cept to a limited number. These can be read 
and studied in the printed transactions when 
time gives men whose mathematical attain- 
ments are not kept polished by every-day use 
more opportunity. This is not saying any- 
thing against these papers, which find an 
appropriate place in the Transactions of the 
Society; it is only a plea for a small portion 
of the time of the meetings for the purpose 
of bringing out practical points and facts. 

- lls 

In connection with some forgeries which 
have recently been discevered in this city, 
attention is called to the fact of the careless- 
ness which allows bonds representing large 
amounts of money te be so made as to make 
it an easy matter by afew strokes of a pen 
to make them appear to represent much 
more than their actual value. The machinist 
has helped this matter, so far as it applies to 
checks, by furnishing a machine which per- 
forates the paper with characters showing 
the amount called for. No matter whose 
hands these checks may pass into, they are 
comparatively safe from alteration, for the 
perforations would be very difficult, if not 
impossible to change, and would instantly 


betray any change which had been made in 
the written figures. An extension of the 
idea to other commercial papers of value 
would seem to be in order. The machinist 
js not only honest himself, but he stands 
ready to exert his influence in making others 
honest by furnishing such little devices as 
are calculated to make dishonesty awkward 
and unhandy. 


—_— ope ———— 
Literary Notes. 


A Manual of Marine Engineering, comprising the 
Designing, Construction, and Workivg of Marine 
Machinery. By A. E. Seaton, Lecturer on Marine 
Engineering to the Royal Naval College, Green- 
wich, Member of the Institution of Civil Engi- 
neers, Member of Council of the Institution of 
Naval Architects, Member of the Institution of 
Mechanical Engineers, ete. With Numerous 
Tables and Illustrations reduced from Working 
Drawings. Ninth Edition, Thoroughly Revised, 
and in Part Re-written. 

Although this work treats on the design 
and construction of marine engines accord- 
ing to theeretical principles, it is a thoroughly 
practical work. The rules and formulas in- 
troduced are divested, as far as possible, of 
cemplexity, and given in the simplest form 
attainable, and may be used by any one who 
designs with some regard to theory, enabling 
him to carry out a design to agree with the 
most recent successful practice. Much of 
the data given has been collected by the 
author during many years of study and prac- 
tical work. The former editions of this 
work have always been regarded as standard 
works by marine engineers; and the present 
enlarged and thoroughly revised edition, 
brought up tothe great advances recently 
made in marine engineering, will be another 
valuable addition to an engineer’s library. 
It is a reflex of modern practice as well asa 
record of the history of past successful ex- 
perience, and those interested in marine en- 
gines cannot well afford to be without it. 
The work is published by D. Van Nostrand 
Company, 23 Murray and 27 Warren street, 
New York. Price $5. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initrals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(450) H. B. F., Westchester, Pa., writes: 
We want to cut some speeder wheels of 99 
teeth. The circumference of wheels is 5-33’ 
Please give me the number of threads to the 
inch for rotary cutter and method of finding 
the same. A.—The circumference of the 
wheel expressed decimally is. 5.65625"; this 
divided by 99, the number of teeth, gives 
.05715” for the pitch, or distance from center 
to center of the teeth in the wheel. The pitch, 
or lead of the hob, will be the same, or say, 
.057", and 1” divided by this gives 17.5, 
which is the number of threads to the inch. 


(451) J. H. W., Dayton, Ohio, writes: We 
have on our engine a rod 1,‘,-inch diameter, 
passing through the side of steam chest; this 
red is part of the connection between the 
valve and governor. The movement of the 
rod is very slight; a part of the time it 
does not move at all. We wish to know 
what kind of packing will give the best sat- 
isfaction with the least amount ef friction, 
and make a steam-tight joint. A.—You do 
not say whether the rod has a rotary or lon- 
gitudinal motion. In either case a metallic 
packing of the right construction will 
answer your purpose. If you cannot obtain 
the right kind, use soapstone packing. 


(452) J. F. D., Chicago, asks: Do you 
consider it any advantage to back off taps in 
the threads, either by filing or in the lathe ? 
A,—It depends upon what the tap is to be 
used for. Generally speaking it may be said 
that a tap which is reversed to take it out of 
the hole at the completion of the tapping 
should not be backed off, while those which 
pass through, as is the case with most nut 
taps used in nut-tapping machines, may be 
backed off with advantage. A tap which is 
backed off will not usually cut as steadily nor 
produce quite as accurate work as one which 
is left as it comes from the lathe, but for 
many kindsof work backed off taps are pre 
ferred. One must be guided largely by expe 





rience and observation in such matters. 
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(458) G. H. N., South Willington, Conn., 
writes: I want to bring water from a reser- 
voir 600 feet distant, and 12 feet above 
where I want my outlet. About what size 
pipe do I need to enable me to draw 2 gal- 
lons of water per minute? A.—Your ques- 
tion is not stated plainly enough; it does not 
state whether 12 feet is the total head or not. 
Assuming the head is 12 feet, then you will 
need a pipe ?inch inside diameter; the pipe 
must be straight and smooth. If the inside 
of the pipe is rough, 1 inch inside diameter 
will be safer to adopt. If the head is greater 
than 12 feet, then of course a smaller pipe 
will answer the purpose. 2. Will the water 
run as fast through a pipe of a true taper, 
one end being $ of a square inch in area, the 
other end 14 square inch area, as it will run 


through a pipe of 1 square inch in area 
throughout? A.—If you mean to extend 


the taper throughout the whole length of the 
600 feet, then the velocity of flow from the 
tapered pipe will be less than that from the 
straight pipe. 


(454) J. B., Boston, Mass., writes: Please 
give rule for finding the steam port for an 
engine 24x44 inches; number of revolutions, 
500 per minute, with a boiler pressure of 180 
pounds per square inch. A.—It is custom- 
ary to make the area of each steam port equal 
to ;) of the area of the piston for a piston 
speed of 600 feet per minute, and for higher 
or lower speeds proportionally greater or 
less; or in other words, for a piston speed of 
600 feet per minute, allow ;), of an inch for 
every square inch of piston area. I[lence, 
the area of a steam port is found by a simple 
rule of proportion. The piston speed per 
minute is equal to 2 x 4.5 « 500 = 4 500 
inches = 375 feet. Let 2 denote the aree of 
the steam port, which is to be allowed for 
every square inch of piston area; then we 
have 600 : 375 :: .1: 2, which gives us 0.0625 
of a square inch for every square inch of pis- 
ton area. Now the area of a piston 24 
inches diameter is 4.9 square inches; and 
4.9 & .0625 = .30625 of a square inch for 
the steam port area. For finding the length 
of steam port and size of exhaust port, also 
the proportions of valve, see our issue of 
May 1, page 5, current volume. Some engi- 
neers make the steam port area slightly 
larger than here given. It will also be no- 
ticed that the boiler pressure does not enter 
into the computation; the same area of 
steam port is required for lower or higher 
pressures. 


(455) W.1I1., Portland, Oregon, writes: A 
case has recently come under my notice in 
which I would Jike to have your opinion. 
In a tannery where I was at work putting 
up a pump, I saw a blast of steam coming 
out of the side of the boiler-house, and was 
informed that it came from the drying-room. 
This room I found situated about 25 feet 
from, and 15 feet above the boiler; it con- 
tains two stands 30 feet long, covered with 
wire netting to put wool on; in front of each 
stand there isa coil of 200 feet of 1-inch 
pipe, and in front of this coil a blower is 
placed for the purpose of driving air over 
the coils and along the stands. The escap- 
ing steam I had seen came from these coils; 
the boiler pressure is from 40 to 60 pounds 
per square inch. Now I would like to know 
if this waste of steam could not be avoided 
by the use of trays and return the condensed 
steam to the boiler. What size trays will I 
need? Which make do you think is the 
best? And how should I arrange the pires 
te make the apparatus work successfully? 
Or is there any other way to get the water 
back into the boiler? A.—If we understand 
you correctly, steam is allowed to flow 
through the coils for the purpose of heating 
the air, which in turn is used for drying the 
wool; and the steam passing through the 
coils is allowed to escape into the atmos- 
phere. Under these conditions, we should 
exhaust the steam into a surface condenser, 
and then pump the hot water, due to the 
condensation, back into the boiler. Con- 
densers and pumps are made for this pur- 
pose; the size will depend on the amount 
of steam used; write to any manufacturer of 
these condensers, and he will send you plans 
or specifications for the necessary pipe con- 
nections. If water is scarce in your locality, 
so as to prevent you from obtaining a sufli- 
cient supply for condensing the steam, we 
should use a feed-water heater, and use the 
escaping steam from the coils for heating 
the feed water. 


(456) G. M., New York, writes: Two 
rods pull on a pin as shown in the figure. 
The pull on the rod F’ is 30,000 pounds, and 
the pull on the rod 7 is 20,000 pounds. How 
can the diameter of the pin be determined ? 
A.—Draw the center lines a g and dh through 
the center of the outer bearings of the pin, 
and assume that the whole pressure is con- 
centrated on these center lines; also assume 
that the pull of the rod /’ is concentrated on 
its center line 2; and the pull of the rod # 
concentrated on its center line c. For the 
sake of illustration, let us assume that the 
width of the eye on the rod F is 4 inches ; 
the width of the eye on the rod #, 2 inches; 
and the width of each outer bearing, 2 inches. 
Now, let us compute the pressure on the 
point h, Under the given conditions, the dis 





tance from a to 4, will be 3 inches, the force 
acting along the center line 4 is 30,000 
pounds, and the moment of this force about 
the point g is equal to 30,000 x 3 = 90,000 
inch-pounds. Again, the distance from a to 
c is 6 inches, and the force acting along the 
center line ¢ is 20,000 pounds, consequently 
the moment of this force about the point g 
is equal to 20,000 x 6 = 120,000 inch-pounds. 
The sum of these two moments is equal to 
90,000 + 120,000 = 210,000 inch-pounds. 
The distance from a tod is 8 inches, which 
is the leverage with which the reaction at / 
will act to balance the 210,000 inch-pounds. 
Therefore 4 X 8 inches must be equal to 
210,000 an 
26,- 
8 
250 pounds, which is the pressure at the end 
h of the pin. The total pull of the two 
rods is 50,000 pounds, hence the pressure on 
the end g of the pin must be 50,000 — 
26,250 = 23,750 pounds. The shearing stress 
is equal to these pressures, hence, the great- 
est shearing stress is at the end’. If now 
the pin is to be of uniform diameter through- 
out, we must make its diameter so as to 
resist a shearing stress of 26,250 pounds. 
Allowing 8,300 pounds per square inch to 
resist this stress, which is about the proper 


210,000, censequently / 


allowance for wrought-iron subjected to 
: : : . , 20,200 

varying stress as on bridges, we have 3 
‘ 7 8 500 


= 3.08 square inches of the pin; the corre- 
sponding diameter is 2 inches nearly. The 
total pull of the rods subject the pin to com 
pression sidewise. This compression is usu- 
ally supposed to be equivalent to a stress 
uniformly distributed over the projection of 
the surface on a plane through the axis of 
the pin. Thus, assuming the diameter of the 
pin to be 2 inches, and the width of the 
bearing at / also 2 inches, then the projected 
area of the pin will be 4 square inches. 
The pressure at this end we have found to 
9f OS 
be 26,250 pounds, and —_ — 
pounds compression per square inch of area. 
Since, for wrought-iron, we may safely allow 
12,000 pounds per square inch, we conclude 
that a pin 2 inches in diameter is large 
enough for our purpese. From the forego- 
ing it will be seen that, for determining the 
diameter of the pin, two computations are 
necessary, one for finding the cross-sectional 
area of the pin to resist shearing, and the 
other for the bearing surface te resist com- 
pression. 2. Ina plate girder with uniformly 
distributed load, is it necessary to have top 
and bottom flanges of larger cross-section in 
the center than at the ends? A.—Yes, be- 
cause the bending moment is greater at the 
center than at the ends. 3. Is the spacing of 
the rivets to be closer at the ends than at 
center? A.—Yes, because at the ends the 
horizontal shearing force is greater than at 
the center. 4. How can I find the propor- 
tions of triangular cast-iron bracket to sup- 
porta beam with a givenload? A—See Ele- 
ments of Machine Design, by W. C. Unwin. 








(457) C.L., 


JZaldwinsville, N. Y., 
Kindly give me a rule for computing the 
diameter of a rocker-shaft which is to work 


writes : 


under the following conditions: Shaft 3 
feet long, having at each end and on the same 
side a rocker-arm 14 inches long ; the power 
is applied to one of these arms, and a load 
of 1,000 pounds is attached to the other 
arm; the shaft makes 200 vibrations per 
minute. A.—The stresses which occur in a 
shaft subjected to torsion are those of shear 
ing tending to shear off one cross-section 
from that adjacent to it. Let P denote the 
load applied to one arm, in the case before 


us, P=1,000 pounds; let / represent the 
length of the arm in inches, hence / = 14 
inches. Now the twisting moment is equal 


to P X 1, or 1,000 & 14 = 14,000 inch-pounds. 
The moment of resistance to torsion, or sim- 
ply the resisting moment for a cylinder or 
round shaft, is .196 x f x d°, in which f de- 
notes the resistance of the material to shear- 
ing ; and d denotes the diameter of the shaft 
in inches. We may consider a rocker shaft 
to be subjected to a varying stress ; under 
these conditions we may take, for cast-iron, 
2,500 pounds per square inch to be a safe 
working value for f; for wrought-iron, 
8,500 ; and for steel 10,000 pounds per square 
inch, Since the twisting moment is equal to 


the resisting moment, we have 
196 x fx @ 


Pxil (1) 








Now assuming the shaft to be made of cast- 

iron, and substituting for the symbols their 

values we have 

1,000 « 14 
from this we obtain 
1,000 « 14 

196 x 2,500 — ‘ 


‘14.000 & 14 


= § MQ AD. 
196 « 2,500 /* a 


which means that the diameter is equal to 
the cube root of 28.57. To find this cube 
root we may neglect the decimal fraction .57 
and find the cube root of 28 by referring to a 
table of roots published in any of the en- 
gineers’ pocket books ; the cube root of 28 is 
3.03, which is the diameter of the cast-iron 
shaft in inches. If we take the decimal into 
38 


= .196 x 2,500 x d* ; 


7’; hence 


/ 
account we have for the | 28.57 = 8.06 
inches for the diameter of the shaft, 
For a wrought-iron shaft we have 
/1,000 < 14 , . 

. A/ - « / = 9 
d= 196 & 8,500 ie = 2.04 
inches. 

And for a steel shaft we have 
. 1.000 x 14 ; ce ae 
d = * /%14 = 1.92 
.196 & 10,000 { 
inches. 
Formula (1) may also be used without 


any change for finding the length of the 
arm or the load when the diameter of the 
shaft is given. To illustrate, a cast-iron shaft 
is 3inches in diameter, length of arm is 14 
inches ; what pressure can be applied to the 
end of the arm, the pressure acting in a line 
perpendicular to the center line of arm. Now 
substituting in formula (1) for the symbols 
their values we have 

Px 14—= .196 « 2,500 x 3°. 

em 196 * 2,500 « 27 =< 0 the 

14 

If the diameter of the shaft had been 3.06 
inches we would have obtained 1,000 pounds. 
Again, what should be the length of the arm 
on a cast-iron shaft 3 inches diameter to sup- 
port with safety a load of 1,000 pounds ? 
Substituting for the symbols in formula (1) 
their values, we have 

1,000 « 7 196 & 2,500 « 38 
196 x 2,500 x 87 4... 

000 = 18.23 inches. 


In a similar way we may find the loads and 
length of arms for wrought-iron and steel 
shaft, taking care to insert the proper value 
for f in formula (1). For steady loads the 
value of f should be taken somewhat higher 
than given above. For instance, for steady 
loads on cast-iron shafts we may take 4,000 
pounds per square inch for the value of f; 
for wrought-iron, 12,000; and for steel, 15,- 
000 pounds per square inch. If it is desira- 
ble to compute the load acting at the end of 
the arm which will cause rupture, then the 
values of f for cast-iron will be 25,000 pounds 
per square inch ; for wrought iron, 50,000 ; 
and for steel, 75,000 pounds per square inch. 
These are, of course average values. _ It 
should also be remembered that the length of 
arm is, in every case, the perpendicular dis- 
tance from the axis to the line of direction of 
the force applied to the end of the arm, 
Here we have not taken into account the 
length of the shaft, because the length of 
the twisted rod or shaft does not affect the 
amount of force required to produce rupture. 


‘= 











insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Friday morning for the ensuing week's issue. 





Lexington Cut Iron Gears. See adv. on p. % 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

“Bradley's Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y, 

‘**The Bulidozer,’’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Il. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, Ill 

Send tor W. A. Morriseon’s Prac. Eng’r. (the stand- 
ard book), enclose $1.00, Box 373, Lowell, Mass. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Wrist-pin Machines. Pedrick & Ayer, Phila- 
delphia, Pa. 

Horizontal and Redial Drilling Machine. Pedrick 
& Ayer, Philadelph’a, Pa. 

Light Special Mach!nery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 





Curtis Pressure Regulators. 
Curtis Damper Regulator. See Nov. 20,p.14 Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps. acid blowers, filter press pumps, ete. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, IIL 


S. W. Card & Co., Mansfield, Mass., make every 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal st.,. Chicago, Western Agent. 

Billings & Spencer Co.’s Packer & Boiler Ratchet, 
& all kinds of Forged Wrenches. S. A. Smith, 238. 
Canal st., Chicago, Western representative. 

* Roper’s Hand-Books,”’ for engineers and fire 
men. Send for descriptive catalogue Address 
Edward Meeks, publisher, Philadelphia, Pa. 

Wanted—One or two gentlemen to purchase 
president's $70,000 interest in incorporated Mfg. 
Co.; seller will loan company $100,000 to increase 
busisiness desired. A. L. B., Carrier 22, Buffalo, N. Y. 


Curtis Return Trap. 


25/’ “Only Drill Press built on 

32"" *Ko-rekt’ principles, 

87" even if they come from Jersey.”’ 

42" Gould & Eberhardt, New Ark, N. J. 
Patent Attorney R. G. DuBois, 715 11th street 


Washington. D. C., procures ist-class patents for 
inventors. Send for pamphlet. Guaranteed by 
Rand, MeNally & Co., of Chicago. 

Every pattern maker and wood worker should 
have a Dutton’s clipper grinder, No. 5. Send for 
circular to Montgomery & Co., 105 Fulton street, 
New York City. 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,ete.,by T.W. Barber. 1,936 illustrations, 
8vo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 

The U. S. Patents granted to T. R. Almond for 
Flexible Metallic Tubing are for sale. Parties de- 
sirous to become interested in this valuable inven- 
tion will please communicate with T. R. Almond, 
83 and & Washington street, Brooklyn, N. Y 


De Lamater Screw Propeller Whee! made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia. Pa. 

“T would not take ten times the price, if I could 
not get another.”” W. D. Joslin, see also notice 
AMERICAN MACHINIST, Oct 23, for review. Haw 
kins Calculations for Engineers, Firemen and Ma 
chinists. $2.50 postpaid, or 10 parts 25 cts. each. 
Theo. Audel & Co.,91 Liberty st.. N. Y. Catalogue. 


Just Ready—New Catechism of the Locomotive. 
The most complete treatise on the construction 
and operation of the locomotive, by M. N. Forney. 
M. E. 688 large pages, with 488 engravings, 6 large 
folding plates, and 20 full-page plates of various 
styles of locomotives. Sent by mail. free of post 
age, $3.50. Frederick Keppy, Scientific Book Pub 
blisher, Bridgeport, Conn. 


“Binders”? for the American Machinist. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 5Jc.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st.. New York. 

















malleable iron 


Ground has been broken for new 
works at Toledo, O. 


A roller-mill will be erected 
by a stock company. 


at Lexington, Ky., 
The Triple Wire Nail Co. bas been incorporated 
at Parkersburg, W. Va. 
W.H. Withgott is erecting a new iron and brass 
foundry at Easton, Md. 


The Emerson Machine Co., of Granby, Conn., are 
to double their capacity. 
Hughes & Patterson will erect a rolling-mill 140x 


120 feet, at Philadelphia, Pa. 

A stock company will establish a sewing machine 
factory at Fredericksburg, Va. 

The Wilmington Cotton-mills, Wilmington, N.C 
will put in additional machinery. 

Lill & Hillsley, of Philadelphia, Penn., 
a nail factory in Kensington, Ga 


will erect 


There is some probability that a steel plant will 
be established at Clarksville, Tenn. 
The Batesville Iron Works, Batesville, Ala., will 


add a foundry to its machine shops. 


T. T. Roland & Son 
large plow factory at Tuscumbia, Ala. 


are reported as erecting a 
A hardware factory will be erected at Wilming 
ton, Del., by the Franklin Edge Tool Co 
Car wheel works are being erected at 
Texas, by the Lone Star Iron Company. 


Jefferson, 
The Peninsular Car Works of Detroit, Mich., will 
probably be removed to Seattle, Wash 

The Wheeling & Elm Grove Railway Company at 
Wheeling W. Va., is to erect repair shops 

A large foundry will be built in Atlanta, Ga., by 
the Westerland Electric Conduit Company. 

The Newnan Cotton Co., Columbus, Ga, is to add 
$10,000 worth of new machinery to its mill 


The Goshen (Va.) Car and Railway Equipment 





Co. will build car works plant in that town, 
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The Tiffany Iron Works, at Tecumseh. Mich., has 
been incorporated, with a capital of $50,000. 

John Kroder will establish a factory for the 
manufacture of brass goods at Staunton, Va. 

The Lone Star Ice Works, of Austin, Texas, will 
probably establish a foundry and machine shop. 

The Beaver Tube Co. has been incorporated at 
Wheeling, W. Va., with a capital stock of $1,000,000. 

The Queen and Crescent Route will remove their 
car shops from Ludlow, Ky., to Chattanooga, Tenn. 

It is reported the nail factory of the Sharon (Pa.) 
Iron Works may soon be changed into a sheet-mill. 

A movement is well under way here for establish- 
ing a cotton factory to cost $50,000, at Guyton, Ga. 

The Smith Sons & Co. Cotton Gin Works is re- 
ported as to enlarge its plant at Birmingham, Ala. 

The Moffat Manufacturing Co, of Chester, 8S. C., 
is adding an iron foundry to its implement factory. 

Gilbert & O'Neil have incorporated the Sheffield 
Iron Works, to operate their plant at Sheffield, Ala. 

The Richmond Ice Machine Company will erect 
an ice factory and machine works at Manchester, 
Va. 

The Springfield Boiler and Manufacturing Co., at 
Springfield, Ill., will erect a factory and machine 
shop. 

Smith & Burdette, of Cincinnati, O., are reported 
as about to establish branch pipe works in Bristol, 
Tenn. 

Philadelphia and Pittsburgh (Pa.) parties are re 
ported as to construct a steel plant in Chattanooga, 
Tenn. 

The Marietta Electric Co., Marietta, Ga., will, it is 
reported, put new machinery in its electric light 
plant. 

Tne Tombizbee [ron Works, at Aberdeen, Miss., 
expect to add car works to their plant within a few 
months. 


The Mossy Creek Foundry and Machine Co., 
Mossy Creek, Tenn., will put in additional ma- 
chinery. 


The Bessemer Ice Manufacturing and Cold Stor- 
age Co., Bessemer, Ala., will put in additional ma- 
chinery. 

The Ruton Manufacturing Co. has been incor- 
porated at San Angelo, Texas, with a capital stock 
of $30,00. 

D. R. Wing & Co. are erecting an addition, 45x100 
feet, to their foundry and machine shop at Little 
Rock, Ark 

It is rumored that boiler and engine works, with 
a capital stock of $220,000, will be established at 
Suffolk, Va. 

The Alabama Great Southern Railroad Co. (office, 
Birmingham.) is reported as to build repair shops at 
Attalla, Ala. 

The Cahill Iron Works, Chattanooga, Tenn., is 
reported as enlarging and increasing the capacity 
of its iron foundry. 

The Congaree Gas and Electric Co., at Columbia, 
S. C., will, it is reported, put new machinery in its 
electric light plant. 

The St. Joseph Bridge and Boiler Works have 
been incorporated, at St. Joseph, Mo., with a capi- 
tal stock of $42,000. 

The Gracey-Woodward Iron Co. and others will 
organize a stock company to constructa steel plant 
at Clarksville, Tenn. 

The Spring City Hardware Company, Spring City, 
’a , intend to erect a building 100x50 for the manu 
facture of hardware. 

Franchise has been granted, it is stated, for the 
erection of an electric light plant and an ice fac- 
tory, in Lakeland, Fla. 

The Brush Electric Light and Power Co, Savan 
nah, Ga., will, it is reported, put new machinery 
in its electric light plant. 

The Rounds & Anderson Foundry Co. has pur- 
chased 25 acres of ground in Chicago, on which it 
will at once erect works. 

A stock company will, it 
ganized for the purpose of 
light plant at Danville, Ky. 


is stated, be 


erecting an 


or- 


electric 


The Springfield Boiler & Mfg. Co., Springfield, 
Ills., have erected boiler works, and will build a 
foundry and machine shop. 

The Enterprise Machine Works has put in addi- 
tional machinery, and will add an iron foundry to 
its plant at Knoxville, Tenn. 

The Briesenick Foundry and Machine Works 
will it is stated, rebuild their foundry and ma- 
chine shops at Brunswick, Ga. 

The Chicago Machine Works, an establishment 
which will employ 500 men when completed, will 
be erected in Sioux Falls, Dak. 

The Corey Car Works will remove from Chicago 
to Waukegan, ten acres of land on the lake front 
having been secured for the plant. 


The Monument Mills, at Housatonic, Mass., are 
to put in 20 new looms upon the completion of 
addition which is now being made, 


Cc. E. McCullough is reported as organizing a 
stock company to erect an ice factory and an elec- 
tric light plant in Comanche, Texas. 


The Utah Mining and Irrigating Pump Manufac- 
turing Co., with a capital stock of $150,000, has been 
incorporated at Sait Lake City, Utah. 


The Henderson Steel and Manufacturing Com- 
pany at Birmingham, Ala., has increased its capital 
to $100,000, and will enlarge its works. 





Plans are on foot for boiler and engine works, 
with capital stock of $220,0.0, at Suffolk, Va. The 
Suffolk Land Co. can give information. 

It that ©. M. Clark, Mr. Seaman, of 
Wilmington, Del., and others will build a rolling-mill 
and horseshoe works at Max Meadows, Va. 


is stated 


The Cummings Iron Works at Hammond, Ind., 
have been purchased by a syndicate, who, it is 
said, will increase the plant and employ 500 hands 

R. E. Sanford, of Ohio, has purchased the plant 
of the Laredo Foundry and Machine Co., Laredo, 
Texas, and will put in new machinery, and operate. 

The Princess Iron Co., at Iron Gate, Va., bas been 
organized for the purpose of enlarging an iron fur 
nace, establishing a rolling-mill and other indus- 
tries. 

The Buss Machine Works, of Grand Rapids, Mich.. 
have been offered $20,000 cash and a large tract of 


land to remove their works to Benton Harbor, 
Mich. 

The Attalla Foundry and Manufacturing Co. has 
been organized, and will erect a $10,000 chair 


factory, and a $25,000 foundry and machine shop at 
Attalla, Ala. 

Frank Tyman, E. M. Nettleton, W. A Rinehardt 

and others have secured a site at Covington, Va.., 
and will erecta foundry and machine.shop, and a 
steam tannery. 
Higgins & Furguson may erect machine 
shops at Anniston, Ala. In the the 
United States Rolling Stock Co. is said to be in- 
creasing its capacity. 


Messrs 
same city 


The Gordon Cotton Factory, Carrollton, Miss., 
which has been sold to A. E. Randle, of Washing 
ton, D. C., for $99,000, is to be improved by the 
addition of new machinery 

The East Chieago Steel Works at Hammond, Ind, 
have been purchased by a Cleveland and Youngs- 
town syndicate, composed of persons largely itter- 
ested in Brown, Bonnell & Co. 

Tomlin & Harris, of Cordele, Ga., have increased 
the capacity of their planing-mill, erected a foun 
dry and machine shop, and organized the Cordele 
Machine Shop to operate same. 

The Moomaw Automatic Car Coupler Co. has 
been organized at Pensacola, Fla., with a capital 
stock of $50,000, for the purpose of manufactur- 
ing the patent car coupler of H. E Moomaw. 

The Youngstown Iron and Steel Co.. of Youngs- 
town, Ohio, are erecting seven additional puddling 
furnaces at the plant of the Warren tron and Steel 
Co., at Warren, which they recently purchased. 

It is said that the Southern Tron Company, in 
consideration of its successful production of basic 
steel in Chattanooga, Tenn,, at a recent trial, bas 
decided to put up a large steel plant at Rockwood, 
Tenn 

It is stated that the Barlow & Thatcher Spinning 
Co., of Wilmington, Del.. will erect a cotton 
factory in Piedmont, Alt. The factory will be 106 
x144 feet, and an electric light plant is to be put in 
same. 


The Taylor Manufacturing Co .of Chambersburg, 
-a., is reported as having closed contract for the 
removal of its engine works to Bedford City, Va., 
and a $200,000 stock company is to be organized to 
operate the plant. 


J. M. Blondell, T. E Hambleton, 
Jr., and others, have incorporated at Baltimore 
Md., the Blondell Manufacturing Co., to erect shops 
forthe manufacture of horse, electric and cable 
The capital stock is $200,000. 


W. A. House, 


street cars. 


The several land companies operating at Salem, 
Va., have appropriated $550,000 for the establish 
ment of a $100,000 rolling-mill, a $75,000 muck bar- 
mill, $50,000 iron works. and $100,000 for the car 
works which it is desired to have established there. 

The Virginia Car Co. has been incorporated, at 
Buena Vista, Va., with A 8S. Buford, of Richmond, 
as president; F. H. Foster, Glasgow, vice 
president, and Charles Conway, of Richmond, secre 
tary, to build car works. 
from $100,000 to $1,000,000 


of 


The capital stock is to be 


The Fitchburg Machine Works, manufacturers 
of metal-working machinery (machine tools,) Fitch 
burg, Mass , have issued an elaborate catalogue of 
machines built by them. It is printed on excellent 
paper, the cuts fine. Brief descriptions 
accompany the engravings, and tables of dimen- 


and are 


sions are given 


Ashcroft 
are out 


The Mfg. Co., 111 Liberty street, New 
York, with a new 1890 catalogue. It 
bound with a stiff cover, and contains 104 large, 
printed and illustrated The 
illustrations are of all kinds of boiler appliances, 
pipe fitters’ tools, indicators, injectors, oil cups, 
It isa library edition. 


is 


handsomely pages, 


cocks, ete. 


There is water-works agitation in Albion, N. Y.; 
Tacony, Pa.; Canaan, N. H.; Seattle, Wash.; Dallas, 
Texas: Huntington, N. Y.; Sellwood, Ore.; San 
Antonio, Texas; Belvidere, lll.; Harriman, Tenn.; 
Lisbon Falls, Me.; Franklin, N. H.: Groveton, N. 
H.; Unionville, Conn,; South Berwick, Me ; Halifax, 
N. 8.; Lima, O.; Boise City, Idabo; Perth Amboy, 
N. J. 


An iron company contemplates the erection of 
an entire new plant at Lonsdale, Pa., to occupy 
seven or eight acres. The main building is to be 
90x20 feet., with a machine shop 40x80 feet. They 
are engaged in the manufacture of plumbers’ sup 
plies. A committee has been appointed to confer 
with the company. It understood 
offers from several other towns 


is 


they have 





The Consolidated Safety Valve Co, 111 Liberty 


shop. But two days later he applied for 


street, New York, has issued a comprehensive cata-| work in another shop, recommending him- 


logue relating entirely to pop safety valves. There 
is a preface addressed to steam users that should 
be read by every one having to do with boilers. 
The company make a variety of pop safety valves 
suitable for different conditions, which are illus- 
trated and described in the catalogue. It is bound 
in a manner that will insure its being preserved. 


The Stiles & Parker Press Co., Middletown, 
Conn., and 203-207 Centre street, New York, has 
issued a new and enlarged catalogue of presses, 


drop hammers, shears, dies and special machinery. 
The catalogue is finely printed, bound in cleth, and 
very completely illustrated with excellent cuts. 
The formation and operation of the dies are shown 
by illustration and description, and the description 
of machines is clear and The catalogue 
should have a place in engineer’s and mechanic's 
libraries, as well as in those of manufacturers 


concise. 


2 le 


An English Railroad Accident. 


About two o’clock on Tuesday morning 
the little of Norton Fitz Warren, 
about two miles below Taunton, on the Great 


station 
Western line, was the scene of an accident 
by which ten people were killed and 
The train to which the 
was a special, composed of two 
a brake van, which 
for the convenience 


as many 
injured. accident 
occurred 
composite carriages and 
was run from Plymouth 
of passengers who had arrived from Cape- 
town at seven o'clock the previous night by 
the Norham Castle, and who were anxious to 
The train 
passed Exeter at 1.20, traveling at the rate of 
about fifty miles an hour, and in another 
quarter of an hour Wellington was reached. 


get on to London and elsewhere. 


Shortly before this, however, a goods train 
from Taunton to shunted from 
the down line at Norton to the up line, in or- 
der to allow the down mail to pass through. 


Exeter was 


The up line was blocked as the special ap- 
proached ; but this fact seems to have entire- 
ly escaped the attention of the signalman, 
George Rice, who signaled, ‘‘All clear.” The 
special was traveling at about fifty miles an 
hour it 
goods train. 


when dashed into the stationary 
The engines Were much dam- 
aged, whilst the foremost carriage of the spe- 
cial and several of the laden trucks of the 
goods train were thrown on the top, a mixed 
mass. The tender of the passenger engine 
was forced through the first three compart- 
Of the oc- 


cupants of this carriage ten were killed. The 


ments of the carriage next to it. 


escape of the driver and stoker is remarka- 
ble. Both these men, Scott and Thomas, 
the former of whom has been in three previ- 


ous collisions, are now alive and been re- 
moved to their homes in Exeter, but their in- 
juries are very severe. Scott was hurled 


backwards into the train, and eventually got 
The driver 
and stoker of the goods train, seeing the spe- 


away through a carriage door, 


cial rushing down upon them, jumped off 


just iu time to save their lives.— London En- 
gineering. 
me 
Sketches of an Apprenticeship. 
By W. 8S. RoGers. 
XI. 
Speaking of runaway apprentices and 


those chaps who go through a three years’ 
course in about six months, reminds me that 
| have never yet seen a runaway apprentice 
that foreman 
superintendent, although I have seen a good 
many of them try it, and of 
them several times, 


ever made a success as or 


two or three 


The cub who goes through his term with 
his eyes wide open, not only learns all the 
of but he generally 
gathers in a good deal of the business talent 


rudiments his trade, 
of the Old Man in the shop, just from. asso- 
ciation, 

An example of how some youngsters learn 
real fast, or at least think they do, came 
under my A 
fellow obtained a place and went to work in 


observation recently. young 


a shop, assuming the usual routine duties of 
handling castings, sweeping shop, swinging 
At the end 
of a few weeks the old man noticed that the 
only thing the young man had learned was 


the sledge, etc., and learning. 


to do the Greek statue act of standing with 
his arms folded and watching the wheels go 
round; so he quietly ceased to exist in that 





self as a first-class machinist, and demanding 
high-class wages. 


Well, they gave him a lathe, and the 
foreman gave him some rough cast-iron 
collars to be drilled, bored and reamed. He 


drilled them all first, then he bored them, 
then he used the reamer; while turning the 
tail-stock handle he got the spindle screwed 
Turning the handle the other 
way didn’t make it go back: trying to push 
it with both hands didn’t help either, so he 
got a sledge and drove it back. He is not 
working there now, but if I find him some 
time in the future acting as instructor in 


clear out. 


some mechanical college somewhere, I won't 
be surprised. 

These runaway cubs and ‘‘ rapid learners” 
do get into high places sometimes through 
pity, cheek, luck and other causes, but they 
don’t last, and go up like the sturdy young 
cub who ‘‘roughs it” through his three 
years’ course, 

I have often thought it would be a gocd 
thing to have a national law calling for a 
properly drawn-up contract between every 
apprentice and his employer, compelling the 
apprentice to serve his allotted time, or 
forfeit a certain percentage of his wages. 
Also compelling the employer to teach his 
apprentice everythiog necessary about each 
branch of his trade, so as to make him a 
wortby journeyman, or forfeit a sum equal to 
three or four times the amount earned by the 
apprentice during his years of ‘‘ servitude.” 

This method and plan would not be accept- 
able to the ‘ capitalist, or the 
walking delegate, but, as the former is gene- 


greedy ” 


rally a man doing business on borrowed 
capital, and the latter is making a living on 
borrowed brains, their objections would be 
considered as approval. At any rate, such or 
similar plans in vogue would give us me- 
chanics when we advertise for them, and we 
would not hear the present everlasting query 
from every quarcer of our country—‘‘ Where 
can we get some good machinists?” 

For Prompt Freight Delivery. 





A meeting of the general officers of the 
West Shore, Delaware, Lackawanna & 
Western, New York, Lake Erie & Western, 
Pennsylvania, New York, Susquehanna & 
Western, Central Railroad of New Jersey, 
Lehigh Valley, New York & Long Branch and 
Philadelphia & Reading Railroad Companies 
was held at Jersey City, on Wednesday, 
November 19, to as to the best 
methods to secure the prompt handling of 
freight 
lines of 


consider 


cars at the various stations on the 
the in the State of New 
It has been found that the lack of a 
limit as to the time freight cars can be held 
for unloading and 


roads 
Jersey. 


loading the,same has 
resulted in serious inconvenience and detri- 
ment to the business of consignees who are 
prompt in handling their freight, as the 
accumulation of cars in delivery yards has 
prevented the placing of cars for those who 
are prompt removing their freight. In 
order to overcome this delay it was resolved 
to take steps looking to the organization of a 


in 


car service association to cover the State of 
New Jersey, similar in its character to such 
associations as have been organized elsewhere 
throughout the country. 

A charge for demurrage for detention over 
48 hours after cars have been placed in de- 
livery yards will be made. The organization 
expects to commence operations on the first 
of January next. The association will be in 
charge of a manager independent of either of 
the railroad companies. 

The effect of such organizations prevents 
discrimination in favor of one consignee as 
against another, and enables consignees to 
rely upon the prompt delivery of freight as 
forwarded to them under their own direc- 
tions. 

It also removes Causes of friction between 
the several railroad companies that are fre- 
quently raised in the transaction of competi- 
tive business, 

The result of the workings of these asso 
ciations elsewhere has proved of great ad 
vantage to both the consignees and the rail 
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road companies, and will undoubtedly be 
advantageous to all communities, particularly 
to those where the freighting is large and 
increasing. This seems to us to be an unusually 
meritorious and commendable scheme. _ Its 
operation will be beneficial both to shippers, 
We 


successfully 


consignees, and the railroad companies. 
hope the will 
organized, and that all the 
concur in its action.—Jersey City Hvening 
Journal, 


association be 


railroads will 


ee —— 


An Open Letter. 
To the Engineers of the United States: 

Your associations are meeting with success 
and prosperity that is gratifying to every 
well-wisher of the engineers. 
for which they are 


The objects 
formed are admirable. 
They educate, instruct, and bring together 
many minds whereby you exchange opinions, 
which result to the benefit of all who are 
seeking to be enlightened. Now, has it ever 
occurred to you that while in your prosperity 
you should prepare for the welfare of those 
who should so unfortunate as to 
limb, or meet with an accident which would 
prevent them from their 
Why not build a suitable home for the un- 
fortunate ? Have it centrally located, and 
founded on the broadest of principles—a 


be lose a 


earning living ? 


home that would welcome every engineer 
who has had charge of an engine for a year 
or more, as you may decide. It is not neces- 
This is merely a 
suggestion on my part, and pardon me if I 
intrude. No doubt every manufacturer and 
merchant of appliances would 
pleased to contribute to such a worthy object, 
and the which would 
from your associations would build a com- 
fortable and suitable home. Now, gentle- 
men, in your meetings, debate, deliberate, 
and, what is more, act on this question. It 


sary to go into details here. 


steam be 


coutributions come 


is for you to decide, and thousands will wish 
you success. 
Yours respectfully, 
ALFRED B, JENKINS. 
New York, November 25th, 1890. 


* i 


Foree, Motion and Work. 
By Pepro. 
NINETEENTH 


PAPER, 


DYNAMICS OF VARIABLE MOTION IN GENERAL, 


The dynamic laws that have been formu- 
lated in the foregoing papers were, as fre- 
quently stated, only intended for uniform 
and for uniformly accelerated and retarded 
motion. The question now arises whether 
in a 
general case, or whether they must be modi- 


those formulas are applicable more 
fied to adapt them to a variable motion in 
general. In studying this question let us 
first examine the acceleration. 

Let us assume a motion diagram, Fig. 59, 
in which the curve A D EF represents, gene- 
rally, the velocity line of the motion. Suppose 
the velocity to be known at the two points D 
and #, and to be V, and V4, corresponding 
During the 
interval of time ¢ t, — t,, the velocity 
will have increased an amount represented 


by FE= V,—V, 


to the time of motion ¢, and ¢,. 


(VI.) fifth paper, we should have the accel- 
eration 
nes V. — JV; Vy, — V,; 
t t,.—t, 
But by inspection of the diagram, Fig. 59, 


Now, by Equation 27 


we see at once that this.equation does not 
for if it did, the 


velocity line would have to be a straight line 


give the true value of «, 


passing through the two points J) and £, as 
shown by the dotted line; see also Fig. 6, 
fifth paper. 
average increment of the velocity for the 


The equation gives a sort of an 
1 t 


time ¢, for the velocity acquired in the time 
twill be V, — V,, the increment 
tollows the straight line D # or the curve 
D E. 
does not give the true rute of increase of the 
for it is evident 
from Fig. 59 that at the point D the rate of 
increase is slower if it follows the curve than 


whether 


. “he average accele ration x however, 


velocity at any given time, 


it would be if the straight line was followed, 





while at the point H the curve gives a more 
rapid increase than the straight line D Z. 

By taking a smaller portion of the velocity 
line between the points D and &, in other 
words, by reducing the interval of time ¢, 
the difference between the average and the 
actual acceleration may be reduced, becaus2 
the curve and the straight line D EF will 
approach each other, and have more nearly 
the same direction as ¢ becomes smaller and 
smaller. When ¢ is infinitely small, then 
the curve D E and the straight line D F 
practically coincide between the points D 
and #, in which case Equation 73 gives the 











Fig. 59. 


true as well as the average acceleration, since 
there is no appreciable difference between 
the two. Fig. 60 the motion 
much exaggerated, the minute difference of 
time t, —t, being represented by dt; also the 
difference of the velocities, V, — V, =d V. 
Substituting these values in Equation 73, we 
get 


represents 


dV 
dt’ , 

This is the differential equation for the 
acceleration, which seems, generally, to be 
equal to the differential coefficient of the 
velocity as the dependent, and the time as 
the independent variable. This may be re- 
garded as being the acceleration at the time 
t. t,, or intermediate values, 
is practically constant between — th¢ 
D and E, Fig. 60. 

We also see inthe small triangle / FD, 
iV FE. 

or is 

dt FD 
the tangent of the angle that the straight line 
D E makes with the time aris A B, or the 
cotangent of the angle D G@ A, with the 
velocity axis. The line D (Gis tangent to 
the curve at the point represented by the 
time ¢, since D and EF are supposed to be in- 
finitely near each other. Hence, the rate of 
increase of the velocity is always equal to 
the cotangent of the angle that the tangent 
line makes with the velocity axis A G. 


74 oe .6 6 sees a6 6 a= 


since @ 
}¢ ints 


or 


Fig. 60, that the expression 


dt 
=| 
~ 


B 








Go A 
Fig. GO. 
From Equation 74 we obtain directly the 
differential equation for the velocity, which 
is 


~- 


| ROT ES V= 


ee av = (4Y) as. 
dt 


The differential equation for the space 
passed over by the body is obtained from the 
area B D E C, described by the generatrix V, 
in the differential time d ¢t, hence 


adt, or 


(See 


of rere @4e= Vat. 
From Equations 74 and 77 we get 
~ Va V 
i8 ceoeceeercose a y 
ds 


Again, by differentiating Equation 77, we 


have 
d? 83 dVdt; 
dividing this by d ¢*, we get 
d?s adv 
d t® dt’ 
which, combined with Equation 74, gives 
PR ot iat aera a a® A 
d t* 


That is, the acceleration is also equal to 
the second differential coefficient of the space 
with respect to the time. 

Let us collect the different equations of the 
same kind under one number for convenience 


of reference, then we get from Equations 77, 
78 and 79 


| GS ncesaavanaxeses ‘ [vat 
804 IL. .........- 8 f fea 
” meee ex fla 


From Equations 75, 77 and 78 we get 


, d x 
ore ieensag: O 
| I. dt 
Os | nr G a(*’) 
| ay 
(er V ‘udt 
| J 
Equations 75, 77 and 79 give us 
| t od V 
| | i 
ad x 
0 Ga 0 a oe t / \" 
Gt ee 4 


*/d2 g\dt 
J (" 4) a 


Collecting 74, 78 and 79, we have 





I a dv 
dienes : . 
881 II....... ato Le 
| ads 
Di sia we wentrene a= 
. d t® 
To compare these equations with those 


ae 
J 
Fig. G1. 
diagram, in which the velocity line is a 


parabola, whose equation is 
Bee ener Bere id Ve, 
in which V, is the velocity acquired by the 
body in one minute. 
get by differentiation 
adv 
dt 
which is the acceleration according to Equa 
tion 83 (I.), that is, the 
velocity increases at any given time ¢ is 
Sey) a — ae Oe 
Substituting the value of V from Equation 
84 in 80 (1.), and integrating 


From this equation we 
9 y 
2 V;, ¢, 


the rate at which 


we get 


>? 


Vif dt= 


The time of motion we get from Equations 
84 and 86 ° 


ARS pare eet { 


88 ee 4 


RR A es 


\" 
Vy, 
3 
‘ 


From these two equations we vet 


x 


89 re 4 9 Vs 


Now, comparing Equation 86 with 12 (I1.), 
fourth paper; 84 and 89 with 13 (III) and 
13 (1I.); 87 and 88 with 14 (I.) and 14 (III.); 
and 85 with that the equations 
above are materially different from those of a 
We conclude, 
therefore, that the formulas for the motions 


15, we see 
uniformly accelerated motion. 


of the previous papers are strictly true, only 
for the particular kind of a motion for which 


they have been given. For the general 
formulas that will represent any motion 
whatever we must refer to Equations 80 
to 83. 

Now, is the same thing true in regard to 


force and work ? 

To geta formula which would give usa 
measure of the static force required to move 
a free body, we have taken the average effect 
produced in ove minute (eleventh and twelfth 
papers). In a strictly 
ever, the measure of the force is the rute at 


general sense, how 


which the effect is produced, and this rate is, 





as in the eleventh paper, the product of the 


previously deduced, let us assume a motion | 





weight of the body moved, and the rate at 
which space is generated by the static force 
at the given instant. 

To make this point clear, let us refer to 
Fig. 60. Here the body moves at the end of 
the time ¢, with the velocity V,, and if 
force acts upon the body after the time ¢ 


no 
t's 
then the space generated hy the body during 
the time d ¢ the 
BCF DD. This with a 
uniform velocity V 


is represented by area 


area is generated 
seen in the 
fifteenth paper, and the first: law of motion, 
But ifa force still acts upon the body after 
the time f,, 


1, as we have 


then an additional space will be 
passed over during the same time, d ¢, and 
FDE. This 
is the space generated by the force, and has 
no intimate connection with the space, BC 
FD, generated by the body. The latter is the 
same, whether the force acts after the time ¢, 


this is represented by the area 


or not. The space generated by the body is 
due to force stored in it at some previous 
time. The space generated by the force is 
due to the present action of the force without 
regard to its influence in the past. 

This idea may be further illustrated by a 
man standing on the rear end of a moving 
railway coach. As as he stands still 
upon the car he moves with it at the same 


long 


uniform speed that the car moves, by virtue 
of the force previously stored in him—the 
dynamic force of the man. But if he now 
walks to the forward end of the car 
he passes over an additional space 
in a given time, and this additional 
space is due to the force acting upon 
or within the man at the instant the 
rate of the space, passed over was in- 
creased, The space passed over is the 
sum of the space generated by the 
body, and that generated by the force. 

It may be evident, now, that we 
must look for a general measure of 
force in the space cenerated by the 
force itself. This space is represented 
in Fig. 60 by the small triangle # D 
HK, the hypothenuse D # being prac- 
tically a straight line when the time d ¢ 


is taken infinitely small. The inere- 


ment of the velocity corresponding to this 
time is / H dV. We have, then, the 
space or area 

PDE d es 


Multiplying this by the weight of the body 
we get the effect produced in the small time 
7 t,asin Equation 35, eleventh paper, viz., 
wd Vdt 


» 
~ 


Now the rate at which this effect is pro- 
duced (;,) is the absolute dynamic force, 
f 


and by reducing the space to gravity units 
by dividing by 44, we 


3 get for the dynamic 
force generated in the differential time d ¢, 
 _ wav 

YG 

Now the measure of the accelerating force 


RBs vara 


is the rate at which the dynamic force is 


generated (eleventh and fifteenth papers), 
hence : 


ar 
dt 


92 wat 

g dt 
Combining this equation with &8 (I.) we 

have : 

woe 

g 


This equation, we see, is the same as 46, 


twelfth paper, but there is this difference, 
viz., fora uniformly accelerated or retarded 
motion the acceleration or retardation a is 


constant, while for a variable motion in gen- 
be 


Equation 83 


eral it is variable, and must determined, 
for any given instant, by 
From Equation 91 we get the general ex 
pression for the dynamic force, which is : 
w(V, V.) 


ee dv r ! 


This is of the same form as found in Equa 


1 ey 


tion 48 (I.) when the lower limit is zero. 
Taking the example of the parabolic mo 


tion previously assumed, and substituting 


the value of a, as found in Equation 85, in 


93, we get for the accelerating force at any 


time of the motion 
» r , 
| re f ow Vy 


7] 


by combining Equations 94 and 84 


Also 
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and integrating between the limits zero and 
V, we get the dynamic force : 
w7V_w V, t 
9 9 

The force-motion diagram for this case is 
shown in Fig. 61. The parabolic curve 
A E Dis the velocity line, and A N C’ is the 
dynamic force The for 
any given time can be found graphically by 
drawing a ki J to the velocity line, 
as at H—the three-minute point in this case. 


line. acceleration 


tangent 


From the point /, where this tangent inter- 
sects the preceding minute line, /7 ¥, draw 
the line #’G parallel to the time axis A B, 
then will the distance G #, thus found, rep- 
resent the true acceleration for that instant. 

In the same manner the accelerating force 
may be found by drawing a tangent V K to 
the dynamic force line at the point represent- 
ing the given time—eight minutes in this 
case. M L,drawn through the intersection 
of O Land NK, and parallel to A B, will 
give N M for the accelerating force at this 
instant. Compare Fig. 61 with Fig. 49, 
fifteenth paper. 

The general expression for the work is 
found by combining Equations 92 and 80 (L.), 
which give : 


e uw 5 w V® 
as al bi W J! aqv= 
Ye 29 
This is the same as found in the seven- 
teenth paper. As far as work is concerned, 


therefore, this formula is the same, to what- 
ever kind of a motion it may be applied. If 
Equation 97 is integrated between the more 
general limits, we get : 


eee eee w=” (Vs — V1) 
29 
Ilere we see that the work expended upon 


a free body in setting it in motion depends 
only upon the initial and final velocities; that 
it is not affected by the intermediate changes 
of velocity, whatever they may be. 
ae 

In a recent lecture at Cooper Institute, on 
the English workingmen, Mr. Lincoln, the 
speaker, reasoned that from the four bloods 
the of English workingmen—the 


in veins 


AMERICAN 


ancient Celt, the Anglo-Saxon, the Danish 
and the Norman—he had inherited patience 
and endurance, reason and common sense, 
love of adventure and desire for gain, and a 
romantic disposition that led him to better 
his condition. 

In the middle of the fourteenth century 
the plague swept away one-third of the popu- 
lation of England, and then began the first 
move in the emancipation of English work- 
ingmen. Previous to this they were not 
permitted to move from place to place as 
they desired; at this time they secured this 
right, and the scarcity of labor enabled them 
to better pay. At the end of the 
fourteenth century ‘‘the good old times of 


secure 
English labor” began, and for 150 years 
workingmen lived better than ever before or 
Then Henry VIII. swept away this 
prosperity by debasing the currency and con- 
fiscating the monasteries, which were asylums 
for old and sick workingmen. At the present 
time, the lecturer said, the condition of the 
workingmen in London was extremely bad. 


since. 


——_ +e —___— 

A big legal fight isin prospect on the air- 
brake question. The New York Air-brake 
Co. have recently brought out a brake which 
has been illustrated and described quite gen- 
erally by the railroad journals, and which is 
claimed by the Westinghouse Company to be 
practically an appropriation of their entire 
apparatus, and suits for injunction and 
damages have been brought. 

a 

It has been quite definitely settled that a 
lineman, while working over some wires in 
New York, died without the interposition of 
the electric current. The publication of the 
fact caused considerable excitement amongst 
those who are in the habit of laying about 
everything that occurs to electricity. 

ape — 

A pleasant incident of one of the sessions 
of the engineers at Richmond was the confi- 
dence expressed in the steam tables of Mr. 


Charles T. Porter. The wish that these 





MACHINIST 
I tables should be the ones used by the society 
seemed to be unanimous. 
ta 


On appeal to the courts, a receiver has been 
appointed for the Decatur, Chesapeake and 
New Orleans Railroad. The charges were 
that the company was insolvent, and had sold 
out to another company that was largely in 


debt. 
—_+>-—__——_ 


The fast mail train on the Illinois Central 
was wrecked at Kankakee recently. The 
engineer, Mr. Barker, lost a leg and an arm, 
and the fireman was killed. Cause, a mis- 
placed switch. 





———— oe 

English capitalists are, it is said, proposing 
to establish plants for building large guns in 
this country, if they are given the encourage- 
ment of receiving large orders. 

———_e e—_—_—_ 

The first move made by the Glass Trust is 
raising the price of window glass 5 per cent. 
This is thought to be only the beginning of 
the advance. 








Machinists’ Supplies and Lron. 





New York, Nov. 29, 1890. 

Iron—American Pig—No change of importance 
has taken place since our last report. All the well- 
known brands are closely absorbed by the regular 
demand at full prices, though oecasional lots of the 
lesser known brands are sold at considerable con- 
cession. Buyers remain conservative, and show 
very little disposition to buy beyond present needs. 

We quote No. 1 Foundry, standard Northern 
brands, $17 to $18; No. 2, $16 to $16.50; Grey Forge, 
$15 to $15.50; Southern brands, No. 1 Foundry, 
$16.50 to $17; No. 2, $15.75 to $16. 

Scotch Pig—The demand has continued moder- 
ate, and trading confined to small lots. 

We quote Coltness, $24.50; Dalmellington, $22 to 
$22.50. and Eglinton, $20.50. 

Copper—The situation presents no new features, 
the trading having been moderate and confined to 
small lots. Nominal price of Lake remains at 17c. 
for prompt and near deliveries, but there are sales 
at 16l6c. to 165¢c. 

We quote casting brands, l4c. to 144c.; Arizona, 
15¢e. to 1544e. 

Lead—The market has been dull and quiet, with 
very little trading going on. Prices are at 4.75c. to 
4.85¢c. for prompt deliveries. 

Spelter—The demand for Western is moderate. 
Values show no change of importance. 

We quote ordinary brands of Western at 6c. to 
6léc.; choice, 644c. to 6%4c.; refined, 734c. to 8c.; 
Silesian, 73gc. to 7c. 

Tin—Prices have fallen considerably in London, 
the result being some weakness here, with little 
business transacted. Prices are at 204éc. to 205¢c. 


TE nen ED = 


Antimony—The market has ruled steady and 
quiet. 

= quote Hallett’s, 1744c.; Cookson’s, 19%c. to 
1934¢. 

Lard Oil—The market is quiet, and prices have 
declined slightly, quotations now being 49c. to 50c. 


WANTED * 


‘ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for oxch inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue 
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Wanted—Pattern mekers,machinists and molders 
Inquire, Dustin-Hubbard Mfg. Co., Fort Payne, Ala. 

Foreman wanted for machine shop, to handle 
about 75 machinists to’ advantage. Address B 2, 
AMERICAN MACHINIST 


Wanted—A number of good machinists on new 
and repair work. State age,exp.. refs.. and wages 
expected. Beall Machine Shop, Cumberland, Md. 
_ Wanted—First-class man, capable of tempering 
fine tools. Chester Twist Drili and Tool Company, 
Chester, Pa. 

Wanted—Position, supt. or foreman open for en- 
gagement, good manager and a pusher; mach. tools, 
mill and engine; age 35. Refs., Box 12, Am. Macu. 
Situation wanted by mech. draftsman, mathema- 
tician, and practical. thorough machinist; city New 
York or Brooklyn. Mech. Draftsman, Am. MACH. 

Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 

Salesman, who can handle a line of high grade 
automatic engines, from 5 to 40 H. P., on commis- 
sion; also, agents wanted in the different cities. 
Address Box 9, AMERICAN MACHINIST. 


Wanted—A competent man as foreman ina ma- 
chine shop, must be a good draftsman and capable 
of handling men, also in getting out 1st-class work 
promptly. Address M. E. B., AMERICAN MACHINIST. 


Wanted—A draftsman well acquainted with ma- 
chine tool work and jigs. Address, stating age. 
nationality, experience, and salary expected, Fer- 
racute Machine Co., Bridgeton, New Jersey. 


Wanted—A foreman who is capable of handling 
about 49 men on new work and jobbing. Good 
salary to a good man; state age, and give refer- 
ences. Works located in a New England city. 
Address Box 11, AMERICAN MACHINIST. 


Superintendent or Manager—Party well qualified 
by Jong experience and familiarity with the details 
of all depts., desires to effect a change by Jan., or 
will establish a profitable business anywhere. 
**Steam Pumps,”’ P.O.Box 92, Station W., Brooklyn. 


Wanted—Immediately, 5 good machinists for ma- 
chine shop. Tool and floor hands, and two men 
capable of taking machinery out, and erecting 
same when built. Apply or address at once to 
Kenney & Co., Scottdale, Pa. 


An educated, experienced mechanical engineer. 
with shop practice, desires a position; familiar with 
steel works, blast furnaces, modern tool designs, 
steam plants, and simple methods of office and 
cost accounts: ample references of ability and 
steadiness. Address Safe Practice, AM. Macu. 
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HAMMERS 
7FORCES 


BEST HAMMERS IN THE WORLD RUN BY BELT 


OVER Three Styles, 


15 lb. to 500 Ib. Heads. 


Our FORCES heat irons fast enough to keep Hammers 


and Men fully employed. Send for Catalogue and Prices. 


[S00 BRADLEY & 


IN USE 


Co., SYRACUSE, N. _- 


114 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 





The Boston Machinist, 


Showing How to Make and Use every Tool in every 
Branch of the Business. 


TREATISE ON SCREW AND GEAR CUTTING. 


BY WALTER FITZGERALD. 
3d Edition, 18mo, Cloth, 75 Cents. 


JNO. WILEY & SONS, New York. 
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87 MAIDEN LAN 
NEW YORE. 





PATENTED. 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW, JOHNS MANUFACTURING C0, 





87 Maiden Lane, NEW YORK. 











WATER WORKS 


95 & 97 LIBERTY ST., 111 FEDERAL ST 
NEW YORK. 


Poe NGINES A SPECIALTY 


GEO. F. BLAKE MANFG CO. 


VILDERS VERY VARIETY 
Buccs? E OF 
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THE DEANE 


OF HOLYOKE 


EAM PUMP 


DEANE STEAM PUMP (C0., 


HOLYOKE, MASS. 





CRESCENT 


64 & 66 SO. CLINTON ST., 
Chicago, Ills. 


ORESCENT SELF-A 


Is warranted to do as much work as any foreign steel, and costs less. 


136 FIRST AVENUE, 
Pittsburgh, Pa. 


ARDENED STE 


EL 
STEEL CO., 


480 PEARL STREET, 
New York, N. Y. 





Drill 
Saws. ! 
on trial. 


Presses, 





Improved Screw Cutting 
Foot and Power. 
Sbapers, 


Machinists’ Tools and Supplies. 1 
Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, 
MONTGOMERY & €0., 1€5 Fulton St., New York, Gen'l Agents. 


LATHES 


Cireular and Scroll 
Lathes 


Band, 


SIDNEY, OHIO, & 








TOBIN 
BRONZE 


Send for Circular. 


screws. 
condenser 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Round, square, and hexagon bars for pump, piston rods, bolts and 
Yacht shafting 


Rolled sheets and plates for pump linings and 


tube sheets, &e. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers 


NEW YORK. 





NO MACHINE SHOP CAN 


Write for latest Circular. 


AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
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HEAVY MACHINE TOOLS 


| 
FROM | 


— New Designs and Patterns. | 
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‘4k MISCELLANEOUS WANTS +. 


Advertisements will be inserted under this heat at 
35 cents per line, each insertion. 


Mechanical a g theoretical knowl- 
edge, several years varied experience, business and 
executive ability, desires responsible position. S., 
P. O. Box 321, Chicago, Ill. 

Superintendent—A competent mechanical engi- 
neer with good record, now in charge of large 
works, wants to make a change. Good manager of 
men; well acquainted with best shop practices 
and systems. Experienced in marine and station- 
ary engines and boilers, and general machine work. 
Address A. H. R, 144, AMERICAN MACHINIST. 

Wanted—A company, extensively engaged in the 
manufacture of steam boilers for large power 
plants. is desirous of securing the services of 
several experienced salesmen. possessing a practi- 
cal knowledge of steam, and good business quailifi- 
cations. Address with references and full particu 
lars, Manufacturer, Box 10, AMERICAN MACHINIST. 


Wanted—An active man as superintendent, by a 
manufacturing company in railway line; must be 
thoroughly familiar with the best practice in man- 
ufacturing, both in wood and iron; the plant is of 
good size, modern, splendidly equipped, and the 
business growing very rapidly; the opportunity is 
a rare one for a first-class man. Address J., AMER- 
ICAN MACHINIST. 





Cheap 2d-hd lathes & planers. S M York, Clev’d,O. 
For Sale—Corliss Engine Drawings. O., AM. MACH. 
Agents wanted forWestern Machinist,Cleveland,O. 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 


New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 


Light and fine machinery to order; Foot po 
Catalogue for stamp. E. O. Chase, Newark, N. 


Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


Engineers wanted to send their addresses and re 
ceive free a 25 cent book, “Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—Six or seven-foot second-hand vertic al 
boring mill; 48x10 foot second-hand planer; 36’'x 
10 foot second-hand lathe; and other mac hine 


‘ ; tools. Address Suligut, AMERICAN MACHINIST. 


For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J.C., care of 
AMERICAN MACHINIST. 


Wanted—Engineers to write tor Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb'gh, Pa. 


Wanted to Buy—Pratt & Whitney No. 1 screw 
machine; Pratt & Whitney No. 1 six-spindle gang 
drill; Pratt & Whitney No. 2 power milling machine, 
with sliding tail stock; Pratt & Whitney 13-inch 
engine lathe; 10-inch hand lathe; quote net cash 
prices. Lefever Arms Co., Syracuse, N. Y. 


Wanted—Some manufacturer or capitalist to join 
an experienced boiler maker, lately superintendent 
of a large establishment. who is prepared to fur 
nish highest references as to ability and character, 
in putting on the market two styles of patent fire- 
box, which are adapted for use in either new or 


old locomotive or stationary boilers. and which 
have especial’ advantages of utility and cheap 
ness. Address W. Malam, 142 Oak street, Pater 
| Son, N. J 


Correspondence solicited with parties having light 
machinery to build. Address D. T. C., Am. Macn. 


ANYTHING 
BRASS, STEEL or IRON 


to order or by contract 
Ww. §. WILLIAMSON, 
36 TO 40 PENN ST., BROOKLYN, N. Y. 


SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES. 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & FrontSts.. Brooklyn. —_Offica, No, 258 Broadway, N Y. 











NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


we MCHOLSON File Co 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


BERLIN IRON BRIDGE CO. 


Office and Works: East Berlin, Conn. 























The above cut is taken direct from a photograph of an iron roof built by us for The C. W. Hunt Co., at 
West New Brighton, Staten Island, for a Machine Shop. 

by 202 

purlins and covered with slate. 


The building is 42 feet in width 


feet in length, the trusses being placed 10 feet apart, connected by iron 


Notice that the roof is arranged to 
carry shafting at any point on the lower chord, which is 


considerable of a novelty in an iron roof, 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





R 





“No. INCH. PRICE. No. INCH. PRC. 

ee eee We. | ee. a $1. 

2 Se Small Set of s*B0 | 
ee | eee 9.....23 

4 2 .60 | 8 rere 190 

ae ‘2k Se oer 1.70 

O:.52ciie sss ee See Gagne 

7 134..... 1.00 Full Set of 12—12.00 


() 


VW. hecouwdt, 
SOUTH NORWALK, CONN. 





Eos0PS STEEL 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Tor TOOLS, DRILLS, 
DIES, of, 


All Kinds in Stock. 
Gold Modal, Paris, 1889, 


SHEFFIELD, |! Chief American Office 
ENCLAND. | 91 JOHN ST.,NEW YORK. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





A. J. WILKINSON & GO. 


Box 3600. 


BOSTON, MASS. 








. 
VE 


Manufacturers of 


Mictal-working Machinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 


Nos. 





SEND FOR CATALOGUE E. 





THE FOX PATENT UNIVERSAL TRIMMER. 
ORIGINAL OVER 2400 IN USE. yprovED 





Saves Time, Saves Money. 


Three Sizes, From New 


Four Styles, 
No Pattern Room ( ane te without Them. Send for Circuiar. 
Beware of Imitations, we will prosecute all Infringements. 


THE FOX MACHINE CO, 325 North Front St, Grand Rapids, Mich. 


Patterns. 





LEZ SII 


UFFALO 


Ee, 


7 


osx 





as 





THE INDISPENSABLE LATHE DOG. 


One Set of 3 does the work of J 2 common dogs. 
No. 1,44" to 114” ; No. 2.34’ to 214” ; No.3, 1” to 8144”. 
87.50 Per Set. 


These dogs can be attached after the work is centered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’D. 


607 Market Street, PHILADELPHIA, PA, 


TRE SIMPLEST AND MOST EFFICIENT 
Avuwmoat 2 PER Poop. 
Qpen-Die Bolt Cutter 


Fifth Avenue, Pittsburgh, Pa., U. 8. A., 
IN THE MARKET. 


offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 
Lots of 1,000 lbs. and over $2.00 # 
Lots of 500 lbs. and over....... 2.25 # tb 
Lots of 100]bs. and over. . 2.50 P b 

















95 


Read illustrated article in the AMERICAN 
MACHINIST of November 20, 1890, 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, 
given upon application. 


For prices and full particulars, address 


COoeomE sc Co., 
22 Cortlandt St., New York. 


tubes or castings, 




















N. Be 
FOR SALE —American and 
8s British Patents 


of Key Centering Tool for setting 
the Woodruff Key Cutter. The tool 
can also be used on all cutters hav 
ing flat sides. The Woodruff Key is 
being used by leading machine tool 
builders in this country, and it is es 
timated that twenty million Keys 
per year will be required to supply 
the U.S. Address 


Freperic A. SEAVER, 
44 Grand St., Hartford, Conn, 


“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. A Feed, etc. 
saree cecseaspemaman 












Scroll Saws, 
Cireular 
Saws, Lathes 
Mortisers. 


Catalogue 
ree 

of all our 

Machinery. 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y. 
THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

‘= 


52 Broadway, New York. 
Monument Chambers, King William 8t., London, E. C., England. 


American and European Patents obtained as equitable 
rates Special Facilities for Sale of Foreign Patents 
through our London House. A good invention is worth 
as much in Great Britain as tn_the U. 8S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular 

















Machinists’ Fine Tools 
STANDARD TOOL CO., ATHOL. MASS. 





SEND FOR |\|:\W/ cATALoGUE 





Latest a= Improved Universal Trimmers. 





Draw STROKE 


For Pattern Makers 
Wood 
workers, 


and 


Manufactured by 


GRAND RAPIDS MACHINERY CO., 
100-140 No, Front St.. Grand Rapids, Mich. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
810 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and ( ue 
culars, the whole coveri ig every branch of Science appie 
to the Arts, sent free ard free of postage to any one in any 
part of the world who will furnish his address, 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





PROVIDENCE, R. I. 





WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WoRTHINGTON 
LIBERTY STREET 
NEW YoRK 
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* Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





HOWE’S* 


STEEL 


TAPS, DIES, PUNCHES, CHISELS, 
DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 


127 OLIVER ST., BOSTON. 


228 LAKE ST., CHICACO 





ence, 


list to 





AttomaticBolt-Threating& N N utTapping Machine, 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in pn : 
The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
Furnished. Write for descriptive circular and price 


S Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S. A. 












Can be seen at American 
institute Exhibition. 


2 Circular 
' to 


T. SHRIVER & CO.,, 
838 K, 56th Street, NEW YORK CITY. 


PARK 








Double Jet 


Pe a 


? portan 
Street, 


Boston, 
Mass. 


TO THE BOILER 


WATER 
THE wiost reliable under varying steam pressure of any 


injector known. Will work from 15 pounds to 180 pounds 

without any adjustment. Theonly Automatic Injector 

that will thoroughly drain itself when shut off, thus pre- 
freezing. Every Machine Guaranteed 


INJECTORS AND JET APPARATUS. 
FOR SALE 


at very low prices the following Lathes combining 
all of the best and latest improvements of the day. 
Two New Engine Lathes, 26’ Swing, 12 foot Bed. 
Two New Engine Lathes, 28” Swing, 12% ft. Bed. 
One New Engine Lathe, 28” Swing, I4to ft. Bed. 
One New Haven Mfg. Co.’s Lathe, 30” Swing, 18% 
foot Bed. 
One Blaisdell Lathe, 21’ Swing, 10 foot Bed. 


For prices and descriptions, address, 


JOSEPH B. REED, 


CAIRO, ILL. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


pfwrire sco. 1WioT DRILL GAUGE. 


Fine Machinists’ Tools.—E. Boston,Mass.- 3end for Circular 





Power is poomerarsene 
by a hardened Stee] 
Worm Lie gy in a 
bronze wh Adjust- 
able table for tapei 
work. Feed adjustable 
w while running. Illus- 
trated in AMERICAN 
MACHINIST, May 22d, 
1890. Send for Circular. 


1D, Wright & Sons, 


Mfrs., 
392 SMITH STREET, BROOKLYN, WN. Y 


ROPER’S 
Practical Handy-Books 


FOR 


ENGINEERS AND FIREMEN 


By STEPHEN ROPER, Engineer. 

PRICE. 
$3 50 
8 50 
2 00 
3 50 
8 00 
2 50 
2 C0 











Rngincers’ Mandy Book: «....... 6 <iescccvessssce 
Hand-Book of Land and Marine Engines...... 
Use and Abuse of the Steam Boiler............ 
Hand-Book of Modern Steam Fire Engines... 
Questions and Answers for Engineers 
Hand-Book of the Locomotive............ 
Roper’s Use and Abuse Steam Boiler... 
Instructions and Suggestions for Engineers 
and Firemen. : 

Catechism of High-Pressure Steam- Engines.. 2 00 
Young Engineers’ Own Book.......... ....... 3 00 

They are the only books of the kind ever pub 
lished in this country, and they are so plain that 
any engineer or fireman that can read can easily 
understand them. 

Send for Descriptive Catalogue, mailed free 

For sale by all booksellers, or will be sent to any 
part of the United States or Canada on receipt of 
list price. 


2 00 


Send Money in Registered Letter, P.O. Order, or 
Postal Note. 


EDWARD MEEKS, "Sz.tet. ys 


Philadelphia, Pa. 








PATENT OILERS, 


Government Regulation 
1POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers, 


YJ. E. LONERGAN & CO., 


211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


BRASS FOUNDERS AND 
FINISHERS, 








E. W. BLISSCOMPANY,L’t’d. 


BROOKLYN, N. Y. 


Manufacturers of 






Pre sses 


Drop 


Steam Drop Press. 


Forging Presses, 
Drawing Mt 
Embossing Presses, 

Dies of all kinds, Squaring, 
Trimming and Slitting Shears, 
for Rolling Mill and other Work, 
Tinners’ and Canmakers’ Tools. 


Vertical and Two-Spindle 
Milling Machines, Horizontal , 
Boring Mills. 


PUNCHES and SHEARS, 


For Boiler Makers, Bridge and Ship 
Builders, Arch’! Iron Works, &c. 


TOOLS ©°® WORKING SHEET METALS. 


Lever Presses, 


&c., &c. 


No. 4 Toggle Drawing Press 





ile DUPLEX STEAM PUMPS. 


Works: 





Send for 15 1890 Ca r 1890 Catalogue. 


HALL STEAM PUMP C0., 


PITTSBURCH. : 
CHICAGO. aie LOUIS. Peinp Combined. 





ler and 





BUFFALO, N.Y. 





FORZAL 





THE BUFFALO! STEAM PUMP CO. 


& - MANUFACTURERS OF 


» STEAM PUMPS 


a SS =) S eS 








SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, ei se ALL SERVICES. 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and General Hydraulic Pur- 4 
poses, Send for Circulars. JoHN MAS.LIn & & 
Son, Sole Mfrs., 165-167 1st St, Jersey City, N. J. 





\\ COMPLETE STEAM PuMP © 
Ne! SIZES FROMS7T0$75 | 


= WATER SUPPLY TANKS, | 
YE IRE PUMPS sere, 


aN 
. WRITE FOR 


‘Wl FT 
| Seeuas: Seb 


@ {NCUNNATIO.'s> 








Cc 


LUTCH PULLEYS AND 


CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





FRICTION 


sew GATALOGUE OF TOOLS 


And Supplies oat free to any address - receipt of Ten 
is - te in Stamps (for postage) 


Chas, A. Strelinger & Co., 2° Detroit, Mich 
SAW TABLES 


FOR 


PATTERN 
MAKERS. 


= ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


W. C. YOUNG & CO."iiiis:..n cf 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


/ HURLBUT’S 




















a 
“~S 
mp 
_- 
"2 
= 
—_ 
co 
f —J 
. 


F ting-off 
= and Cen- 
tering Machine. 


? Sizes 2”, 3’’, 4’, 5’, 6”. 


willl : MADE BY 
Send for * Hurlbut & Rogers, 
Circular. 


South Sudbury, Mass, 





SMOOTH 
INSIDE & OUT, 








The most irregular speed made perfectly uniform and re 
ular. A change of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
slow speed engines and electric motors absolutely regular and 
reliable 


Apply for information to 





271 Franklin St., Boston, Mass. 





T. M. FOOTE REGULATOR CO., 


HARLES Mi LYS 
PRETTINETEIT OE 
55 ANN’ ST. #* NEw Yorx- 


Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


: CONSULTING ano 

@ MECHANICAL ENGINEERS 

95 LIBERTY ST., 
NEW YORK. 

NoAirLocks. 15 to50 percent. 
fuel saved or equal amount of 
power gained. 
economy as engine 

Adapted to all kinds of En- 
gines. Send for Cir 





Runs with same 








SEND FOR CATALOQUE, 


RQASTER MACHINE SCREW CO. 


R wo ORCESTER! 


oe Ok ak as 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


THE MOORE 
& WHITE CO., 


N. E. Cor. 15th St. 
and Lehigh Ave. 
Philadelphia, Pa. 


Friction 
Clutch 
Pulleys, 

Cut-off 

B| Couplings, 


&ec. 


















P.H.&F.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





| roots’ NEW ACME HAND BLOWERS 


Slow speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8. 8. TOWNSEND, Gen. Agt.. 22 CORTLANDT ST., 
COOKE & 00., Selling Agts. NEW YORK. 


In Writing, Please Mention This Paper. 
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WHEN IN WANT OF 
A Boiler for -y pero oro HES AY Location 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


CHICAGO, ILL. ATLANTA, GA. MINNEAPOLIS, MINN, 
6 So. Canal Street. 9 No. Pryor Street. 421 Guaranty Bldg. 


This System of Feed Water Heater is the Best p R Y \ | f { i 


NEW YORK, N. Y. 
41 Dey Street. 





AND THE 
L 0 W f oe ka 
is the simplest THE POND 
HEATER 
on the System. 


NEP ARATOL., 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 


Bridgeport, Conn. 


water to the Boiler, thus 
effecting a large saving in 
fuel. 





Send for Circular. 


Fond Engineering Co, 











fouls, Chicago, 
POND ENGINEERING CO., AGENTS, Gee, Same, 
ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA. Dallas, Seattle: 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, 
PACKINCS, 
ACCUMULATORS. 





} Watson & Stillman, Mfrs. 


Wagon, Wheel uP 204, 206, 208 & 210 E. 43d St., New York. 


Outside Pump Jack. 














ruc ° SHEARING MACHINERY 
BER MAKERS ROLLS. + 

Neu VOT Y Ma, NUFA\ 
JANE SviLlE se » Wisely 





~ 


The HOPPES Live-Steam Feed-Water Pursien, 


Guaranteed to Prevent Scale in Boilers. 


il Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


RITTENHOUSE PATENT as USTABLE GUIDE AND SPACING TABLE. 
. FOR THE USE OF BOILER MAKERS 


o other Sirestarel Iron Workers. 



























eB work 


Prices Pa ‘aeaniaiien. circular 
sent upon application. 


GC. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 











Our new Machine is complete and for sale. 
It will bore a cylinder 9’ x 20’. down to a 4,’ 
| hole absolutely true; drilis any number of 
holes at any angle without removing the 
work, laying out its own measurements to 
yooo’’ and 1 minute angle. Drill is guided ina 
bushing to the surface of the work. It taps 
by power or hand through the hollow spindle 
in the positive line of the drill. As a Uni- 
versal Milling Machine it 1s of larger capacity 
and stifferthan any made. Arbors 20” long 
can be used. Dividing head of entirely new 
pattern and 1ew automatic feed. As a gear 
cutter it has no equal, cutting spar. bevel, 
spiral and worm gears up to 30’. Will make 
spiral drills, reamers, cutters, jigs, gauges 
and special tools of any sort with accuracy. 
Designed as an accurate, reliable tool on the 
finest work as well as the largest. Your ex- 


THE ‘‘FOWLER’’ SPEED INDICATOR. 
Commis to 5000. Price, $2.00. 


CHANDLER & FARQUHAR, 


za 177 Washington St., Boston. 
Send for Catalogue. 








UNIVERSAL RADIAL 


RADIAL DRILLING MACHINE 


(= i= THREE DESIGNS. SIX SIZES 


amination of the machiwe at work solicited 
at our shops, R. R. Place and Commerce S8t., 
Newark, N. J. 
THE STATES MACHINE Co. 


1 _catMBODY ALL DESIRABLE FEATURES 


a 


PRICES$450.°S& UPWARD 
po UNIVERSAL RADIAL DRILL CO 


INCINNATI 





WESTCOTT CHUCK CO., ia TD 


MANUFACTURERS OF Endepen ndent Chicks, 
Jaws Reversible. ‘| 





Four Jaws. | #4 
ahi Diameter. Capacity.| 
7% ine h. 7% inch. 
1088 7 103g ** 
13 1344 
1514 “* 17 
e| 18 1934 
21 oe Whe * 
SEND FOR ILLUSTRATED CATALOGUE. | 24 28 





O’BRIEN’S PATENT 


“THE . 
BOILER HEAD FLANGING MACHINE |ssie"== os "== sono 


— the tests and been the STANDARD for FORTY 





Over THREE HUNDRED « sizes por styles of Chucks, made and 
kept in stock, 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U. S. A. 
SEND FOR ILLUSTRATED PRICK LIST. 


Rapid Work. Perfect Heads, with or without Dies 
No Hole In Plate. Construction Simple. 
Price Ice Reasonable. 


JACOB CLARK, Mir, Germal Germantown, Philadelphia, Pa. 


THE HARTFORD DRILL CHUCK: 
THis 1s NOW 'srAND ART) RI LL CHU CK ld phy 


THe STAND worLO ! 
1T COMBINE S THE 


mape inTHRE 

SIZES MAXIMUNA OF EFFICIENCY ano DURABILITY witn 
NO 0 tot 1ncH es THE MAIN/IMUM OF PRICE > 
uf ap a SOLD BYALL DEALERS 
NU 


M°/ Ole 4s MAN 1*, “Vino ANEW DESCRIPING 
Ns ad 0 to % : rr yee KG CATALOQUE OF CHUCKS 
HARTFORD, CONN. 


INDEPENDENT CHUCKS. 


(See Am. MACHINIST, Nov. 5, 1887.) 


Before puying Chucks of this class, write us for 
particulars of our latest improvements, Lifferent 
from other makes, and we claim several ae of 
superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO. 


No. 5 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23S, Canal St., Chicago, Weatern Agt. 


THOS. H. DALLETT & C0., 


1305 Buttonwood St., Philadelphia. 


Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Specially adapt- 


ELECTRIC MOTORS, species atat: 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other Machine ry. 


ELECTRIC GENERATOR 


Complete Power Plants. 














THE HOGGSONs PETTIS MFG CONewAaven | ct 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 
























For instal- 
ylation of 





Lightning Key-Way Cutter 
ald Key Maker, 


Portable Key -Way 
Cutters and Portable 
Planers a specialty, 
ranging in size and 
cutting capacity from the 
smallest work to key-ways 5 
ft long and 6 ins. wide. Over 
150 machines in use in the 
leading shops of this and 
i) Other countries. For fur 
ther information address 


MORTON MFC.CO., McFADDEN CO., 


Romeo, Mich. 1735 MARKET ST., PHILADELPHIA. 


U. $. PATENT FOR SALE. 
SECTIONAL seincements "he" most per 
fect, economical and easiest 
HOT managed Heater in the world. 
WATER 


Is less complicated and can 
be manufactured cheaper than 
BOILER. 
MILLER BROS. & TOMS, 







UBS 











ST 
P 
A 
bl 
MW 
E 
R 
N 








BEAUDRY’S 
NEW POWER 


HAMMER. 


Send for Descriptive 
Circular, 


BEAUDRY & CO, 


Sole Manufacturers, 


any other boiler now on the 
market. Fully covered. Will 
sell cheap. For further par- 
ticulars address 


Also Manufacturers o/ 








SAWYERS SAY OF SAWS FILED ON ROGER 
SAW FILER AND GUMMER, THAT OF ALL THE 


JOSEPH DIXON CRUCIBLE CO. 


Jersey City, N. J. 8S THEY EVER 


$6-9----G 


Drop a postal card In the slot and get a Catalogue. 


SAMUEL C. ROGERS & CO., 
UFFALO, N. Y. 


THEPECK PATENT rarG(0 


DROP PRESE EK Pr 


PE fel 
ig N: ¢ 
FORGINGS 


THEY NEVER 








Pencils, Graphite Car Grease, Graphite Perfect Lubri- 
cator, Belt Dressing. Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing more information 


concerning Graphite and its uses than is in print elsewhere 
in any language. 


AINE 


INER® 
_NEW HAY 











Box 1148. MONTREAL, QUE., CANADA, 
Hard Coal 
for inventions procured. Heating 
Litigation, Searches, . 
Getsions, &o. New York Forges. 
Office, 243 Broadway. = ’ 
J. NOTA McGILL, Attorney-at-Law, Rooi 4, Mason B'dg, 
ATLANTIC BUILDING, WASHINGTON, D.C. }yQ@ KILBY ST., BOSTON, MASS. 





POWER PRENSES ext DRO? HAMMERS 


For all Kinds of Sheet and Bar Metal. 


DESIGNED AND BUILT BY 


i, 

i 

BE 
ws 


OO 


MIDDLETOWN, CONN. 203-207 CENTRE ST., N. Y. 


Special Machinery, Dies, Tools, Ete., Ete., 











Made to Order. 
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AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 














HILL, CLARKE & CO. 


156 Oliver Street, Boston, Mass. 


—_— 


Engine Lathes, Pattern Makers’ 














Metal Planers Lathes, Send for Catalogue. Estimates made for any mechanical opera- 
Upright Drills Pattern Makers’ tion requiring high, ewen and controllable temper- 
ature. 
Shapers, 1% Saw Tables 
Milling Jig Saws No. 80 Nassau Street, New York. 
Machines, Buzz Planers. FINE TAPS, DIES, REAMERS, BITC. 


Screw Machines Steam Hammers, 


Gear Cuttin 
g 





Helve Hammers, 




















Machines, Bolt Cutters, LICHTNING AND CREEN RIVER SCREW PLATES. 
Snonie Mt wile, = ° ’ Eee: Rolt Headers Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
i i itis —~ ae Sa WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 
Chucking Latnes. Nut Tappers 


CHALLENGE 
UNIVERSAL GRINDING [MACHINE. 


Adapted for External 
and Internal Cylindrical 
Grinding, straight or 
taper, also for Grinding 
; Tools, Reamers, Milling Cutters, 
ete. Made by 


mm The Appleton Mfg. Co. 
30th & Thompson Sireets, 
PHILADELPHIA, PA. 
Grinding Machin- 
=,ery for all pur- 
poses. Over 100 
different patterns. 


‘ | { 1 
33 ] corrin ateiceton D SYRACUSE.N.Y 3 
Ei etpmtmeter a 
MACHINIST'S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


% 


EuF 


; IRON PLANERS 
Machinery and Machine Supplies, =|" 's'teut**" 


FoR MACHINE, PATTERN AND BLACKSMITH SHOPS. HG, PEASE & (0, ers 


TARR hee oe Rel-Ci-8 Bel, Pa 
REG.TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

S12 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
»| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


ARTHUR R. KING, manufacturer 


STEEL SCREW PUNCHES, jak tae 


Tube Expanders, Packer Ratohet Drill, Tube Cutters, 
Tube Brushes, Ete. 


WRITE FOR PRICE LIST. 
ERIE, 11th & 12th STREETS, - - JERSEY CITY, N. J. 


















Send for 
Catalogue. 


































SPRING EXPANDER. 






L&ESSEp - 
pom aa Co, 








—— 





























v| _ x= 2 , &|Amorican Standard Gauge & Tool Works, a aviv pean 
Ae sr on | Drawing. Materials, Et 
‘ pot Makers of Impl tsf s : : 
<|2 3 NEW > =o Pine Sianiar! Meastroments, "| Deposited in the U. &. $700,000.00. suk datas soe TL 
S15 ww STANDARD | “kg C= , Over : Policies issued giving full protection to Em-| |_=s==\-+ ments, Extra and Best Quality, ) 
4 z o = — 43,900 ployers ne. —— = Coe from ete = Paragon, Duplex Universal Anvil Dresing Bone Bite Process 
Of B= am » 2 account of Accident. Rates Proportioned to Risks Satna iris or: - . 4 
m vw el PUNCHES. = my ~ in ‘ of Occupation. One Premium the only Payment Wital eae ee 
y 9 hy = = - 7 Use. FlatBarGauge. | during year. No Contingent or other Liability on 0 
el a) > 2 Bl cnt diame: JAS. A. TAYLOR & CO. | Part of Employer. Catalogue to professional people on application. 
¥ CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS I will send free of expense 3 
eae fe ee ENDICOTT & MACOMBER, = Saran Cut with cl OUSHTS 
The CHEAPEST and BEST. Smagere aud Attornay. PATENT DUPLEX GEAR CUT- 


at aE Boston : Samuel Appleton, 28 Central St. 
_ v New York: Edmund Dwight, Jr., General Agent, 51 
ACCURATELY, STRAIGHT or TAPER Cedar St. 


m 2 : PHILADELPHIA : Tattnall Paulding, John G. Hooven, 
Write for Prices to anaeh Sete 416 and 420 Walnut St. 


Made in 3 Sizes, viz: No. 1. Holds ° to ig TRUMP BROS. MACHINE CO., MFRS. CuicaGo: Geo. A. Gilbert, 226 and 228 La Salle St. 


a Sr. Louis: F. D. Hirschberg Bro., 120 N. Third St. 
= = * Oto 


Wilmington, Delaware, U. S. A. AGENTS IN ALL THE PRINCIPAL CITIES. 
’ . 


Le Works, CINCINNATI, OHIO. 


TERS, to parties wishing to ex- 
amine the working of a uniform 
tooth as cut on wheels of vari- 
) ous sizes. Address 


R. M. CLOUGH, 
MERIDEN, CONN. 

















WESTERN HOUSE: § 


O38708 Canal ft, 


EASTERN HOUSE: 


04 Cortlandt &t., 








NEW YORK. 7 a CHICAGO. 
aS : =  ——__—- —— 
=e ee sn oer ——_— 
17, 19 and 21-inch Swing, Large Hollow Spindle. 24, 27, 32 and 38-inch Swing, Cabinet Legs. 18-inch Cabinet Turret Lathe. 
Taper Attachment, Automatic Stop, Compound Rest. Lead Screw, under front V. Allfeeds reversed in apron. Taper Attachm nt, Automatic Feed, Lever and Screw 
Extra heavy, Convenient, and easily handled. Movement, most complete brass lathe on the market. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


DRILL 
PRESSES 


MILLING 
MACHINES 






ENGINE 
LATHES 

TURRET 
LATHES 


IRON 
PLANERS i 
FE) IRON 


PULLEY = See | RD jf 
LATHES = See SHAPERS 


15 and 20-inch Crank Shaper. 20, 26 and 32-inch Triple Geared Shapers. 24, 32 and 36-inch Planers. 25, 28, 32 and 40-inch Drills. 





e changed and adjusted while run- Stroke changed while machine is running. Extra deep beds and tables. Powerfully Automatic stop to feed. Quick return 
one ¢ Stroke at all — positive Shaft can be passed through head of machine geared. Plenty of Metal and designed for on right side. Table operated 
Invariably plane to a line. and key seat cutin sametoany length. Extra extra heavy duty. All Feeds and Shipper from front. Large cones 
Detachable Tables. heavy vises. Tables slotted on all sides. operated from both sides. and long belts. 
Improved Device for holding Planer Bolts. 
NEW ENGLAND AGENTS, SOLE AGENTS FOR GREAT BRITAIN, 


THE C, & F. MACHINE TOOL CO., BOSTON, MASS, "HERBERT & HUBBARD, COVENTRY, ENGLAND, 
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MORSE TWIST DRILL AND MAGHINE COMPANY, New Bediord, ats 


Morse Patent Straight-Lip Increase Twist 


Manufacturers of Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 





Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


NONE LAMSON 
Machine Co. 


SPRINGFIELD, YT. 


Reversible 
Rotary 
Oil Fump, 





: eh 
NGINE ons wl Hand Lathes, Foot Lathes, and Millin, 


M 
chines. Agents, MANNING, MAXWELL + 
ERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 
Tron Working Machinery. 
IMPROVED PATENT IRON Mieaiy 


& MOOR. 






















PLANERS A 
SPECIALTY. THE NATIONAL 
Union St, Feed-Water 
WORCESTER, 

— HEATER. 





A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
300,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


GHEAPEST 


—Novelty Patent Hand Drill— 


A new, ingenious and handy tool for 
drilling small holes, running at any speed 
desired. Operator can handle the work 
with one hand, and the drill with the 
other. 


TINIUS OLSEN & CO., 
Mfrs, Testing & Hydraulic Mach'y, 


Twelfth and Buttonwood Streets, 
PHILADELPHIA, PA. 














& 5 and 6 Ft. SWING. 


STYLE. = 


HB. BROWN & CO,. 


EAST HAMPTON, CT, 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST,, 


Near Culvert, 
0. 


CINCINNATI, 


Send for Circulars and Prices. 


“EWREKA" PIPE CUTTER 
IS THE BEST AND CHEAPEST MADE. 


a 1 Cuts oes 1inch Pipe o 00) ss J 
2 ctos “ cut a pee rom %& 
No.s “ rtos “ " ip} to 3 inch 


Any Jobber can furnish this tool to you at these prices, 


PANCOAST & MAULE, 
243 and 245 South Third Street, Philadelphia. 


BORING AND TURNING MILLS, 


ss SS— 
H. BICKFORD, 
LAKE VILLACE uN. H. 











PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills, 
Lathes from 10 in. to 
2in. swing. Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


A NEW JAW 
about oncea year will make 
this Cutter last until you 
Sorget when you bought it, 


as red body never wears out. 












THE 





Nos. 1 and 3 wil 








ee ‘to Cut Straight. 


VEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 















fasta 









v4 
suluht Vil! Toualosalatatass palit 


L. S. STARRETT, 





MACHINIST, 2D Manufacturer of 
Successor to H 
ermmenerot:, | AFFINE TOOLS 
440 N, 12thSt., Philadelphia, Pa. 1 








ATHOL, MASS. 


Senp Stamp FoR Futt List. 


Bula | E iluslaslus PORN CTY BPUAORE TAL TA 


























with strength and lightness. 
No loose parts to become detached ‘and mislaid. 
friction of parts than any other pipe cutter made. 


D. SAUNDERS’ 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR. 


21 ATHERTON ST., 


Yonkers, N.Y. 


Pipe Cutting, 


THREADING, 


SONS, 


y Tapping Machines 


THE PATENT WHEEL PIPE CUTTER shown inthe cut combines simplicity 
Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
L ess 





THE GARVIN MACHIRE CO. 


ER. 


pid and convenient 
graphic and mathe- 


CUTT 


WORKING MACHINERY. 
LAIGHT & CANAL STS,, N. YW. CITY. 


SMALL GEAR 
This handy little machine is intended for ra 
O cutting of light gears, ratchets, etc., used in tele 


> matical instruments, ete. 


x 


MANUFACTURERS AND DEALERS IN IRON- 





GEAR AND RACK CUTTING A SPECIALTY. 


CATALOQUE SENT ON APPLI ION 








CATALOGUE TOOLS & SUPPLIES FREE 


E Se 


;Macee = ar re 


GOS GOWOWN & WAG MA ASA 






= 


63 SUDBURY ST. 














P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





FOR 
Substantial, Well Made, 
Low Priced, Patented, 


20 Inch Drills, 


With latest improvements, Lever, 
Combination or Wheel Feed, ad- 
dress 


Sibley & Ware, 


SOUTH BEND INDIANA. 








CURTIS & CURTIS, 
66 Garden St., Bridgeport, (t., U.S, A. 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED, 
Pipe Cuties and Threading 
Machine, etc. 

A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six inch 
diam. No vise is re quire dd. 

SEND FOR ILLUSTRATED CATALOGUE. 
Ratchet Drills, Ratchet Die Stocks and 
Malleable Iron Pipe Vises, 








BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 














KEY SEATERS 


f PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKINCG 
ATTACHMENTS. 





"EAST SAGINAW, MICH, 


aime PATENT UPRIGHT DRILLS. 


20 to 42 inch swing, with both worm 

and lever feed, self-feed and back 

geared 

Barnes’ Patent Friction Driver. 
Sensitive Drill. Single and 
Multiple Spindle. 


Barnes’ Patent Engine Lathe. 
15 inch swing, 6 foot or 8 foot bed. 


They have advantages not found in 
— machines in this line. It will 
parties desiring to purchase or 

et more about these machines to 
send for full description and prices to 


Pee W. F. QJOHN BARNES CO., 


RocKFORD ILL. 











Address No, 1995 Ruby St, 


Note the following features on our New 
Universal Milling Machine. Feed re- 
versed without reversing motion of spindle. 
Table turned end for end; automatic feed 
in any position. Fast and slow elevation 
to the knee. Change gears as simple as on 
an engine lathe. Side center, tail stock and 
all the other desirable features of a modern 
Universal Milling Machine. A newly de- 
signed and very efficient double friction 
countershaft is furnished with every ma- 
chine. 

KEMPSMITH MACHINE TOOL CO., 

Milwaukee, Wis. 





EVENS PAT 
SPRIN be IDE CALIPE mie 
Ideal No. -rice, by mail, aves 
8 inc ncessns see #1. 00 8 ine Miccecuaseans 
ey 6 
By using different size nuts we can place them 
on all sizes of our Ideal Calipers and Dividers. 
Ail springs warranted and replaced free of 
charge when broken from defects in make. Ideal 
and Leader Spring Dividers and Calipers, Ideal 
SurfaceG auges, Depth Gauges, and Fine Machin-« 
ists’ toe ls Illust ratec L cate tlogue free to all. 
5; $ EVENS ARMS ag woe COw 
P. 


GAGE MACHINE WORKS, 


MANUFACTURERS 


E MACHINE 
TOOLS, 


WATERFORD, 
N. Y. 


ACHINER 


For Reducing and Pointing Wire, 


SOreeuL Ly ADAPTED TO POINTING WIRE 
ODS AND WIRE FOR DRAWING. 


For B ew ders or Information, address the 
Manufacturer, 


8. W. GOODYEAR, Waterbury, Ct. 
REDUCING VALVES. 









FOX & TURRET 
LATHES 
A SPECIALTY. 











This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 


Mason Rorulster Ch, 








BOSTON. 














































18 AMERICAN 





MACHINIST [December 4, 1890 














WILLIAM SELLERS & co., 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOJOMOTIVE and STATIONARY SERVICE. 


HAMILTON, 


The LONG & ALLSTATTER CO. oii. 


Double, Single, Angle-Bar, 
Giang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHED and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue., 


THE OPEN SIDE IRON PLANERS. 


In efficiency equal to the Standard Planers of the very best makes, 
Capacity and adaptability unequaled by any metal planing tool. 


Standard sizes 30 in. to 72 in. by any length. 
Extension Planers 72 in. to 120 in. by any length. 


THE DETRICK & HARVEY MACHINE Co., 


BALTIMORE, MD. 


MACHINERY CO. 


LEVELAND, OHIO. 


ACME 
ACME rte HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATF. HEADS and DIES. 


yrIRST PREMIUM, CINCINNATI CENTENNIAL. = 


incorporated. 








Horizontal Punch 
















PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1885, 








ei yal a 
REL le: 


eoWAACTONES ap ‘ee 


eee 
; Kamen Ne 
4 “7 = 
| HBL PRESSURE BLOWERS, Fax BLOWERS. 


LEVER E CRANK, BLOWERS, 
TABLE FORG' 
IRE RENDERS & SHUNKERS. 

















NICHOLSON & WATERMAN M’F’C CoO., 


PROVIDENCE, R. I. 

















LATHES. -- BOLT & NUT 
MACHINERY 
CUTTING-OFF Ss 
MACHINES BROACHING 
TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
&e., &C, &e., &e, 
DRAWING INSTRUMENTS, 
Five books in one. Worth 
200 page Catalogue sent on mention its weight in gold to. every 
minechanic. The very latest in 
formation for 20 different 
of this Journal, by trad “es This  scmdaeia’ ce 
contains 575 pages absolutely 
C Ss WO oO L ae A re teeming with rules, tables, se- 
a a a cret processes, and new infor 
B ciscwh hag ocnnet be had 
‘Isewhere for less the $25.00. 
i is Fulton Street, The Modern Ste te A. o 
How to Read an Indicator 
NEW YORK. The Westinghouse Air Brake 
Blacksmith’s and Machinist's 
Tools—Practical Mathematics 
Simplified—Tin and Sheet Tron 
Worker’s Manual—Carpenter’s 
Manual—Points for Painters 
Magnetism and Electricity 
: ‘ How to Get a Patent—A Me 
chanical Dictionary. Everything fully explained in 
one handsome volume and guaranteed to be abso 
lutely correct. Send $1.00 for a copy bound in silk 
cloth, or gl 0 for Morocco binding. With each copy 
of the book we give free a complete working chart 
for setting gear teeth. The regular price of this 
chart is: 31.50 iENTS WANTED. Write for 






AC 
LAIRDS& EK, 
son Street, Chicago, lil. 


terns, 


Publishers, 203 Jack- 





ME/’TAL, 


PLANER) ant SHAPERS 


A SPECIALTY. 
Send for Descriptive Circulars and 
Price Lists to 


SMITH & SILK, 


Sth & Lock Streets, Cincinnati, 0. 


NO FORGING. 





It will pay you many times over, to use 
these Tools and throw away your old forged 


ones. Send for Circular and Prices. 


FRASSE & CO., 


92 Park Row, New York. 





BEMENT, MILES & CO.., 


PHILADELPHIA, PA. 


-——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Millis, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


The MILES & JONES C0, "== 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


Boller makers, ‘Bridge Build- 
ers, Ship Bullders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


THE "AERATED FUEL COMPANY, 


ain STREET, 


FORGING “AND WELDING ‘BY “PETROLEUM “AIR. BLAST. 


L OIL BELOW BURNERS! NOS E, DIRT OR ASHE 
econ by WILLIAM PICKETT, SON & CO., 170 Lake 7 A o. W.S. COLLINS, peg a 1885 











. THAN 


TD 
Té 


i) 
i 








Temple Court, 7 Beekman Street, Rooms, 814-816, New York. CHILON JONES, Ganan- Juty 5, 1887 
oque, Can. G. M. SMITH, Los Angeles, Cal. HALL STEAM PUMP co., Pittsburgh, Pa., Fes. 5, 1889 
Ohio, Michigan and Indiana. GILBERT & BARKER MFG. CO.. General Agents for the United Juy 23, 18 9 


States, Springfield, New York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
Building. Denver, Col. 

re We will replace In Stock or Mutual Companies ary Insurance canceled on account 
of using this System, when installed according to our plans. 





SOUTH BROOKLYN STEAM ENGINE WORKS; 


Successors to WILLIAM A. LICHTHALL. 


VAN BRUNT AND SUMMIT STS., 
BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, for hw 30 
or single copies, 5 cts. each, postpai 














Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any ad 
in the U. S., Canada or Mexico, nan .65, 
or single copies, 5 cts. each, postpai 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 


The best non-conducting material known for 
Steam Fives and Boilers. Can = ooany 








ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 

















and repeatedly reap 


ITS 3s Hasty Tey OPE SPR ES AN ABSO- 


uires less thickness than any other 
ont ng, and is therefore the CHEAPEST. 


FOSSIL MEAL CO , 2 Cedar Street, N.Y. 
A. GIE SE, Proprietor. 


THE NORTON DRILLS. 


. FOR LIGHT, SENSITIVE 


‘Grea ME 47 








McGRATH’S PATENT EMERY GRINDING, 
POLISHING AND BUFFING MACHINES. 














BEARINGS AND RAPID DRILLING. 
YIELDING 
OR RIGID 
Ae a 1, 2,3, 4 or more Spindles, Sensi 
ee fia) ccciery tive or Automatic Feed. 
peated w per cent. To drill from 0 to 1 incl holes 
one, Soe other The Latest and Be con- 
pe oe mar- venient, sensitive and ‘de rade Drill 
et. b ppd a on the market. 
wa ystrueandin Have B alanced Spindles and Bal- 
balance, dispens- anced Table 
ae wee — & Write for “prices and description, 
« or for Special Mac ry. 
ond gutied burr, and saving With ree! one Spore - —s 
the time, labor and cuttin, Grinding 
away cr ¥ wheels, otherwise Attachment THE NORTON & JONES 
wasted in truing. Positive Oil Send for ¥ 
Feed. Goutagne. Machine ToolWorks, 
McGrath & Collins, . PLAINVILLE, CONN. 


MANUFACTURERS, 


COHOES.N. Y. 


Manufacturers of Machine Tools 
and Special Machinery, 


THE STRATTON 
SEPARATOR 


DELIVERS 


DrY STEAM 


To your engine or for any other 
purpose, no matter HOW LONG 

rOUR STKAM PIPE, or how 
much your BOILER MAY 
PRIME, An absolute safeguard. 
A source of economy. 


—THE— 








Simpson's Centrifugai 


Separator and Trap. 


TO 

\iF NGINE For Sapeying Clean and Dry 
Steam to Engines, Dry 
Houses, etc. 

Place Separator as close to 
engine as possible, the steam 
taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
trifugal force against the 
outer walls, while the dry 
steam goes through the small 
holes to center of pipe. 
Steam can enter at A or B, 
as convenience may require ; 
also used in conveying steam 
long distances, for Steam 
Hammers,Dry Houses, Water 
Gas Generators, and for all 











a = where Dry Steam 


KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y 


Stratton Separator Co, 


32 Cor?‘andt St., NEW YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 2,500. 25 to 1,000 H. P. o 


These engines are the combined result of long ex- 
perience witb automatic cut-off regulation, and most 
careful revision of all details. Tuey are desizned and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. tor Driving Dynamo Macnines @ specialty. 
Iilustrated Circulars, with various data as to practical 
Steam Engine Cunstruction and pertormance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 
SALES IeRNTS: W. a SIMPSON 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash ngton St., Chicago, Ill. 
; 18 CORTLANDT STREET, N. Y.f ROBINSUN & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia 






ae 
































THE ALBANY STEAM TRAP CO. 


DUPLEX WATER FILTERS 
ALSO MANUFACTURERS 


BOILER PURIFIERS | 


wine 


RENEWABLE SEAT 
VALVES, « 


SEND FOR CIRGULARS. @ 
ALBANY STEAM TRAP 





- PuMPGOVERNORS 
RETURN STEAM 


TRAPS*” 
=~ STEAM PUMPS., 


co. ALBANY, N.Y. 


r iy 
i 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO. 


33d and Walnut Sts., PHILADELPHIA. 
Branch Office, New York Agency, 
151 Monroe St,, CHICAGO. 18 Vesey St., N. Y. 


ines in Use 





Over 35,000 Eng 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing gonly 60 cts. Write for 
inform: ation. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 














el, 
Tae TAKEN = 
FoR ER ce 
con ON 










Eclipse Corliss Engine. 


NON-CUNDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. 


Send for Special Circular. 





FRICK COMPANY, Builders 





WAYNESBORO, PA. 





A GENUINE “CORLISS.” 





expanding the 





driving out ad/ the products of combustion. 
working stroke 
required by any other engine. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 


charge to more than the original volume, 
and giving a 
at every revolution and in half the time 
Send for Illustrated ( Yreular. 


PHILADELPHIA, PA. 





=» The Almond Coupling 


A NEw quarter turn 

motion to replace 

A Nt turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 







NOISSLEss. 





LANE’s 
Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines, 


The following sizes are 
earried in stock, made in 
ee quantities, with spe- 

ial tools, at special prices: 
3,4,5,6,7&9H.P. 

If you want one Engine, 
it will pay you to write us. 

If Pn ae ne le large 
quan 4 Ww you 
== to write u cad 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING. 

A POSITIVE FORCE FEED withthe 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


AGHINE 
M TOOLS 


ENCINE LATHES, 
BRASS LATHES, 
BORINC AND 
TURNINC MILLS, 
SCREW MACHINES, 


on hand and in process of construction. 


BRIDGEPORT MACHINE 
TOOL WORKS, 


E. P. BULLARD, BRIDGEPORT, CONN, 


PROPRIETOR. 



































Machine Tools 


FOR PROMPT DELIVERY. 


** Fitchburg’? Engine Lathes. New 
extra weight and power. 14 in. X 6 ft., 
8 ft., IS in. x & ft., 24 in. x 12 ft., 361m. x 16 ft. 
sad Pre ntice*®’ Engine Lathes, 12 in. x 5-6 ft., 
6 ft., ld in. x 6-8 ft., IS in. x # ft. 
“6 He ndey’®? Engine Lathes, 14 in. x6 ft., 
61t., sin. x 6-8 ft, Plain and Taper. 
‘Lathe and Morse” Engine Lathes. 
ft., 20 in. x LO ft.. 271m. x 12 ft 
Wright” Engine atl 
8 ft., Win. x lu ft., 24in. x Iz ft. 
sor ite ‘-hburg ”’ Planers. 
x8 It., 36x IZ ft., 40x 12 f 
ad Powe “11? b Anion rs. 
it) 


patterns’ 
16 in. X 6, 


14 in. 
l6in. x 
15 in. x 6 


16 in. x 6 ft., 18 in, x 


22 x jft., 24 x 6ft., 25x 8 ft., 
rt 

24x 6 ft., 30 x le ft 

Lathe and Morse” Planers. 22x 5 ft., 24x 6 ft. 
** Fitchburg ”? Shaper. 14 in. travel head 
**Eberhardt’s” Shapers. 16, 24, 30 in. stroke. 

** Prentice 9° Drills. 20, 21, 24, 26, 26, 28, 32 in. 

** Amer. Tool Co.” new style Turret Lathe. 
** Brass Lathes.’? Turret and Fox, all sizes. 
* Upright Boring and Turning Mill.’ 39 in. 


** Milling Machines.’ Universal and plain, 
new style. 


SECOND HAND 
TAKEN IN TRADE, PRICES LOW. 


Lathes, 12x6ft., 14x 4 ft., 15 x6 ft., 16 x8 ft., 18x 68 ft. 
20 x 6 ft., 25 x 10 ft., ep ft. 
Planers, 26 x 8 ft., 27x 7 ft., 32x 12 ft., 36 x 8 ft., 42x 12 ft. 


54 x 54 x 16 ft., 2 heads, ‘coat good order. 
Am. Tou! Co., No, 2 Cabinet Turret Lathe, A 1 order. 


Send for Latest Complete List. 


J. J. McCABE, 


Successor to E. P. BULLARD’S New York Machin 





ery Warerooms, 68 Cortlandt St., New York. 





LANE & Boptey Co., 


CINCINNATI, O. 


THE 


Manufacturers of Corliss Engines, high 
Slide-valve Saw 


Mills, steam and hydraulic Elevators, 


class heavy Engines, 


Shatting, Hangers, Pulleys and Boilers. 


Complete Steam Plants 
A Specialty! 


for circulars address The Lane and 


Bodley Co., Cincinnati, O. 





THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE. 

At a very Low Prico 
Manufactured by 











NELSON W. TWISS, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 
ALSO VERTICAL AND YACHT ENGINES. 


CHANDLER & TAYLOR CO’S 


__ SELF-CONTAINED STE AM ENGINES 


re testeduncer — 
8 fuit load be- 
sore ship 
12 To 80 H. P. 
IN STCCK FOR QUICK 
DELIVERY. 





ment. 


. : For Circulars address 
CHANDLER & TAYLOR CO., Indianapolis, tnd. 





8,700 Copies of | *“PRAY'S BOOK,” | 
20 YEARS WITH INDICATOR 


Sold to September 3d, 1890. Vols. 1 and 2in one vol., $2.50 


JOHN WILEY & SONS, 53 E. 10th St., N.Y 





SAVE YOUR MONEY BY USING 
RIDER’s 


“Victor” Lathe 
and Planer Tool, 














Cutters made direct m bar of 
Round Steel. > Mh. F, Send easare o¢ 


FRANK L. B. RIDER, South Newmarket, N. H. 





THE PORTER-HAMILTON 





~ (The best engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


J-A. FAY & CO. 2m 


e OHI0, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universai 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
aos of the highe st standard of excel 
ence 


W. H. DOANE, Pres. 








D, L. LYON, Sec 


Bolt and Nut ut Machinery 


SECOND-HAND TOOLS 

For Sale Cheap. 
1’ Acme Bolt Cutter. old style frame. 
No. 4% Schlenkler Bolt Cutter (old style), cuts to 134”’ 
No. 5 Schlenkler Bolt Cutter (new style), cuts to 2”” 
Double Schlenkler Bolt Cutter (new style).cuts to %” 
Double Lewis, Oliver & Phillips Bolt Cutter, cuts 

to 144” 

National Double Rapid Bolt Cutter (old style frame). 
8-Spindle Belt Nut Tapper. 
12’ Crank Planer. 
Durfee & Doe Key Seating Machine. 
Sellers’ Bolt Cutter, cuts to 144" 
Sellers’ Bolt Cutter, cuts to 2" 
Sellers’ Bolt Cutter (with Acme Head), cuts to 1” 
Bolt Cutter (with National Head), cuts to 144" 
No. $ National Washer Machine. 
No. 2 Pittsburgh Nut Machine, for }4' 
Chapin Bolt Header. 


The NATIONAL MACHINERY 6O., 


TIFFIN, OHIO. 





to 34" nuts. 





BALL AUTOMATIC ENGINES. 


WORKS: ERIE, PA. 


High-Pressure, Compound and 
Expansion Condensing and 
Non Condensing. 


rae Me hit Engineers, 


15 Cortlandt St., NEW YORK. 


Triple 


88 (liver St, BOSTON. 
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BROWN & SHARPE MFG. CO.., 


PROVIDENCE, R. 1, U.S. A. 
Accurate Bevel Gears. 


By the aid of special machinery we 


ACCURATE 
BEVEL GHARS. 


are 
prepared to furnish planed 3 :el Gears with 
the curves of the teeth theoretically correct. 


This method admits of long faces, good 


contact, and smooth running, thereby increas- 


ing durability. For patterns 10 cast from, and 





‘ cut in this manner are especially desirable. 


SMIIKH, WESTERN REPRESENTATIVE, 
23 South Canal Street, CHICAGO, ILL 


[uplex Steam Pumps 


AND 
COPYRIGHT 1883 BY 


5 Water Works Machinery, 
T GORDON STEAM PUMP CO, 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW VORK, 98 Liberty Street, 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 
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7HIGAGO, PHILA. BOSTON 


The Iriginal Unvuleanized asking 
CALLED THE STANDAR 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘* Trade Mark.” 
21 NORTH FIFTH Br. 


M JENKINS BROS, {3 s0:iciiueewis. 
IMMEDIATE DELIVERY. 








TRADE 


GENKING 


JENKINS STANDARI PAG 


—Asit is the Packing by which al} 
others are compared, 





HN STREET. ¥. 
105 MIL K STREET BOSTON, 








NEW TOOLS FOR 


10’’ x 4’ Engine Lathe, B. G. Milling Machines. 

16’ x 6’ 20’, 24’, 28’’ and 32’’ National Drills. 

18’ x 6’ and 12’ Standard Engine Lathes. 20’', 24’, 25’’, 28’, and 32” Standard Drills. 
19” x 11’ and 13’ ae 12’, 15’’ and 18”’ Turret Lathes. 

i" xv ” 14” and 15’ Fox Monitor 

27" x 16’ * 18’ Cabinet Turret Lathe, 

21'’ x 6’, 8’,10’ and 12’ Engine Lathes. 30’ Shellenbach Pulley Lathe. 

15’ and 20’ Crank Shapers. 24’ x 24’ x 6 and 8’ Planers. 

20’ and 26’’ Geared Shapers. 





OUR STOCK IS CONSTANTLY CHANGING. WRITE FOR PARTICULARS AND PRICES. 
OUTERITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL C0., 


Manufacturers of and Dealers in Iron and Brass Working Machinery. 
EASTERN HOUSE: WORKS: WESTERN HOUSE: 
64 Cortlandt Street, New York. Cincinnati, Ohio. 68-70 S. Canal Street, Chicago, Il. 


SEE ADVERTISEMENT, PAGE 16. 

Tr" ELEC CTrrIic C HRA 
e 

EBERHARDT'S 


S PATENT. 
With rare exception, this ma 
chine is catting ALL 


ELECTRIC MOTOR 
GEARS made. 





In use by the following for 
cutting these gears: 
Machines. 
Mhe Pratt & Whitney Co., L 9 
Phomson-Houston Ele’e Co ,$ 
Westinghouse Electric Co., oy 
Kdison Machine Uo., + : 
Sprague Electric Uo, ) 
Brookl n Street R’y Co. 1 
Brush Electric Uo., Cle ve ‘land, § 
H. P. Nail Co., 2 
forest City Brass Wks | 
T. H. Lovell & Uo.., ¢ 
United Electric Traction Co., 3 
United Electric R'y Co., 1 
Electric Traction Co., 
New Orleans, 1 
St. Louis Car Co., St. Louis, 1 
F. Messmer Faucet Mfg. Co., 
St. Louis, } 
R.D Nuttall & Co Pittaburgh, 
Davis & Cowgill, Omaha, 1 
Cincinnati peeet R'y Co., 1 
Gen, A. Gray Oc 3 


dioulds Mtg. Co., \'Sene oo Fel alls, 


GOULD & EBERHARDT, 
Newark, N. J. 


in places where high speed is required, Gears 








THE PRATT & 


HARTFORD, 


WHITNEY C0., 


Connecticut. 


Double Head 
Traverse Drills 


For 5 in., 8 in. and smaller 
holes. 








MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. and 66 in. Revolving Head Drilling 
Swing. Machines, 


WESTERN BRANCH, 100 W EST Waskinatee Street, Chicago, Ils. 


THE BILLINGS & SPENCER C0,, 


HARTFORD, CONN., U. S. A,, 





Si gai 





Manufacturers of 


BILLINGS’ PATENT 


WUITING}-OFF TOQL, 


The Holder is drop forged, of steel, and finished in a thorough manner. 
The Cutters are made of the best tool steel and furnished in the follow- 
ing thicknesses: 


C-ELBILLINGS 
CUT TING OFE TOOL. 


PATENTED PGB. S, (684, 





1 _ - * Rg = 2 
18> 1B» 89 BS9 169 BBs «- 


Drop Forgings of Bronze, Copper, Steel and Iron of all descriptions. 


BRASS WORKING MACHINERY. | THE POND MACHINE TOOL Cv., 


Formerly of Worcester, Mass. 
J 12m, & 16m. Moxrrors 


MANUFACTURERS OF 


MACHINE TOOLS. 




















Double Key 
Lathes, 


SpeedLathes, 
Slide Rests 


Revolving 
Chucks for 
Globe Valves 


—- Two-Jawed 
= VOhucke, 


Small Tools 
and 


Fixtures. 








BORING MILLS. 


Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., 
NEW SHOPS, PLAINFIELD, N. J. 


N.Y. City. 





O W. 
on application. 
‘kowen, Mass., U.S. A.|: 


FROM 16 to 48 IN. SWING. 


= 
~ 


GE 


Cuts, Photographs and Prices furnished 








Every machine or manufacturing concern 


shoud send for the list of 600 sizes of cut iron . i 7 

spur and bevel gear wheels and racks lately J. M. ALLEN ’ PRESIDENT. 

issued by the Lexington Gear Works, of Lex- = " . 

ington, Mass, Wm. B. FRANKLIN, VICE PRESIDENT. 





(GRANT.) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 
Works at North Bloomfield. 


F. B. 
J. B. 


ALLEN, Sreconp Vick-PRESIDENT. 
PIERCE, 





SECRETARY & TREASURER, 















Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 
Atso ouR *®ORIGINAL®?® Live 
24'', 28/’, 30’, 32’’, 36", 42", 48”", 56’, 62”. 
THE CG. A. GRAY CO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


























aq" x 97 x 8 aii, 
MANUFACTURERS OF 


oe ae 


At: C ATALOGUE 





Manutacturer 


UPS & DIE 


J.M.CARPENTER iii) 


PAWTUCKET.R. I. 

















